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WIRELESS  REGULAHONS. 

The  international  wireless  telegraph  convention  will  again 
convene  in  London  during  the  month  of  June  this  year. 
Although  no  government,  through  its  representatives,  had  a 
more  prominent  part  than  the  United  States  in  framing 
the  terms  and  regulations  of  the  convention  organized  in 
Berlin  in  1906,  yet  the  Senate  has  steadfastly  ignored  its 
ratification.  When  the  invitation  to  our  government  to 
participate  in  the  London  convention  was  withdrawn,  the 
Senate  committee  on  foreign  relations  awakened  to  the  fact 
that  from  a  wireless  standpoint  this  country  was  an  outcast 
among  the  nations  and  hastened  to  make  amends  by  re¬ 
porting  the  treaty  out  of  the  committee.  As  there  is  no 
serious  opposition,  the  treaty  will  probably  receive  favor¬ 
able  action  in  the  Senate,  and  delegates  representing  the 
State,  War  and  Navy  Departments  and  the  commercial 
interests  will  be  appointed  to  attend  the  London  convention. 
Even  with  the  treaty  ratified,  special  legislation  is  necessary 
to  put  its  requirements  into  effect  and  to  meet  the  wireless 
conditions  peculiar  to  this  country.  Several  wireless  bills 
have  recently  been  introduced,  in  both  branches  of  Con¬ 
gress,  and  public  hearings  have  been  held  on  the  Alexander 
bill  in  the  House  and  the  Bourne  bill  in  the  Senate.  These 
hearings  developed  serious  differences  of  opinion  between 
the  experts  of  the  government  departments  and  the  wireless 
companies,  for  the  very  natural  reason  that  their  terms  re¬ 
flect  only  the  views  of  government  officials,  who,  following 
the  precedent  of  European  countries,  appear  determined  to 
make  wireless  telegraphy  primarily  an  auxiliary  to  the 
naval  and  military  establishments,  and  to  this  end  demand 
extraordinary  privileges  and  powers.  In  other  words,  the 
spirit  seems  to  be  that  of  the  “war  lord,”  who  considers 
domination  in  peace  of  the  civilian  element  not  an  improper 
construction  of  the  axiom  “In  time  of  peace  prepare  for 
war.” 

On  the  other  hand,  there  can  be  no  question  as  to  the 
useless  and  wasteful  duplication  of  wireless  stations  along 
the  coasts.  The  Navy  Department  has  erected  and  operates 
a  complete  chain  of  wireless  stations  along  the  Atlantic 
and  Gulf  coasts,  including  the  West  Indies  and  the  Canal 
Zone.  A  similar  chain  owned  by  the  United  Wireless, 
Marconi  and  United  Fruit  companies  occupies  the  same 
territory.  The  navy  operates  stations  on  the  coasts  of 
California,  Oregon,  Washington,  Alaska,  Hawaii  and  two 
in  the  Philippine  Islands,  while  the  Signal  Corps  of  the 
army  also  maintains  stations  in  Alaska  and  the  Philippine 
Islands,  and  the  United  Wireless  operates  commercial  sta¬ 
tions  along  the  Pacific  coast  of  the  United  States  and 
Alaska.  The  maj'ority  of  the  stations  are  in  or  near  the 
principal  ports.  In  nearly  every  case  a  commercial  station 
adjoins  a  military  station,  too  close  to  make  tuning  effective, 
resulting  in  conflict  and  waste  of  time  and  effort.  The  bills 
before  Congress  do  not  regulate  or  interfere  with  the  gov- 


ernnient  wireless  sets,  consequently  the  requirements  are  op¬ 
pressive  upon  the  commercial  stations.  The  bills  now  be¬ 
fore  Congress  fall  short  of  reaching  the  root  of  the  trouble, 
namely,  the  existence  of  too  many  shore  stations  imperfectly 
manned.  The  remedy  appears  to  lie  in  a  single  system  of 
shore  stations,  which  would  then  serve  not  only  as  sentinels 
in  time  of  war  but  as  effective  guards  to  American  and 
foreign  shipping  along  our  coasts.  Regulations  for  wire¬ 
less  stations  would  thereby  be  greatly  simplified,  for  the 
preponderance  of  trouble  from  interference,  precedence, 
type  of  apparatus,  capacity,  etc.,  comes  from  the  shore 
stations,  the  marine  equipments  being  comparatively  simple 
and  uniform. 

THE  BRITISH  COAL  STRIKE  FROM  AN  ELEaRICAL  ENGINEERING 

STANDPOINT. 

The  great  coal  strike  in  Great  Britain  may  be  considered 
from  many  points  of  view\  From  the  electrical  engineering 
standpoint  it  is  likely  to  precipitate  the  closing  of  many 
power  and  lighting  plants  at  an  early  date,  for  lack  of  fuel 
supply,  with  great  consequent  inconvenience  and  distress. 
From  this  standpoint  it  is  likely  to  constitute,  if  prolonged, 
an  object  lesson  on  the  dependence  of  modern  civilization 
on  electric  power  supply.  Ever  since  protoplasm  first  or¬ 
ganized  itself  on  this  planet,  the  struggle  for  existence  has 
been  the  salient  feature  of  organic  life,  and  so  inevitable 
is  this  struggle  that  life  may  be  defined  as  that  property  of 
an  organic  structure  which  involves  a  struggle  for  ex¬ 
istence.  The  necessity  for  consuming  food  and  of  domi¬ 
nating  the  immediate  space  coexists,  for  each  individual, 
with  a  necessarily  strong  propensity  to  multiply  the  species. 
In  ancient  days  war,  pillage  and  disease  were  the  weapons 
of  that  struggle  and  made  the  darkest  shadows  of  animal 
history;  while,  generation  by  generation  and  age  by  age, 
the  struggle  slowly  developed  the  powers  and  capabilities  of 
organisms,  thus  constituting  the  redeeming  luster  of  that 
inevitable  law.  All  that  man  can  proudly  boast  of,  in  in¬ 
telligence.  sagacity,  providence,  foresight  and  moral  quali¬ 
ties,  has  been  forged  on  the  harsh  hearth  of  the  never- 
ending  conflict.  On  the  one  hand,  population  had  to  be 
checked  by  .stern  necessity.  On  the  other  hand,  the  process 
in  the  long  run  steadily  evolved  the  higher  creatures.  That 
struggle  and  incentive  are  so  necessary  to  us  mortals  that 
as  soon  as  we  relax  we  begin  to  retrogress.  The  decay  of 
nations  or  of  individuals  sets  in  with  the  deprivation  of 
necessity  to  intellectual,  physical  or  moral  effort. 

During  the  last  hundred  years  the  great  benefits  to  man¬ 
kind  from  applied  science  have  eased  the  struggle  and  made 
lighter  in  many  directions  the  burdens  of  existence.  In 
response  to  the  relaxation,  it  has  been  shown  by  many 
statisticians  that  the  increase  in  world  population  has  been 
extraordinarily  rapid  in  that  century,  by  comparison  with 
preceding  centuries.  The  old  pressure  is  again  making 
itself  felt  on  the  new  basis.  But  in  that  time  we  have  also 
reduced  the  number  and  the  destructiveness  of  wars,  while 
pillage  has  been  greatly  reduced  and  pestilence  greatly 
checked.  The  inevitable  struggle  for  existence  is,  there¬ 
fore,  driven  into  economic  channels.  We  need  not  then  be 
surprised  if  the  economic  struggles  manifest  all  the  acri¬ 
mony  and  intensity  which  the  original  forms  of  the  struggle 
invariably  manifested.  Another  great  difference  between 


the  modern  phase  of  the  struggle  for  existence  and  the 
older  forms  of  history,  besides  the  channel  which  it  takes, 
is  its  universality,  partly  the  effect  of  electrical  develop¬ 
ment.  In  former  days,  as  in  the  age  of  Ruth,  we  know  that 
one  valley  might  have  its  inhabitants  destroyed  by  famine 
or  war  while  another  valley  not  far  away  remained  un¬ 
scathed,  so  loose  were  the  strings  of  intercommunication. 
Now,  owing  to  the  telegraph  and  telephone,  as  well  as  the 
steamship  and  locomotive,  conditions  tend  to  equalize  over 
the  globe,  so  that  the  struggle  is  rendered  more  nearly 
uniform,  and  at  the  same  time  more  gigantic. 

AUXIUARY  PLANT  OF  THE  LOS  ANGELES  EDISON  SYSTEM. 

The  great  southern  California  network  of  transmission 
plants  operated  by  the  Los  Angeles  Edison  Company  is  not 
only  the  oldest  transmission  netw’ork  in  the  country  but  it 
is  unique  in  the  thoroughness  with  which  the  territory  is 
covered  and  in  the  rapidity  in  which  extension  follows  ex¬ 
tension.  The  latest  plant  on  this  great  system  is  a  steam 
auxiliary  at  Long  Beach,  of  which  we  publish  a  full  de¬ 
scription  elsewhere.  It  seems  odd  at  first  thought  to  go 
25  miles  from  the  chief  city  of  the  system  for  the  installa¬ 
tion  of  an  auxiliary  plant,  but  it  must  be  remembered  that 
in  a  network  covering  so  great  a  territory  a  small  displace¬ 
ment  of  an  auxiliary  station  from  the  center  of  load  does 
not  signify  very  much,  and  further  when  a  steam  station  is 
erected  condensation  water  is  a  prime  necessity,  and  water 
is  somewhat  scarce  in  southern  California,  at  least  during 
a  considerable  portion  of  the  year.  When  it  comes,  there¬ 
fore,  to  furnishing  condensing  water  for  a  plant  which  is 
laid  out  for  an  ultimate  equipment  of  120,000  kw,  a  free 
supply  of  water  is  of  the  highest  importance  and  the  ocean 
is  about  the  only  place  in  the  neighborhood  of  southern 
California  from  which  a  free  water  supply  can  be  obtained. 
Besides,  real  estate  is  one  of  the  principal  industries  of  Los 
Angeles  and  land  is  decidedly  high-priced  anywhere  within  a 
considerable  distance  of  the  city;  hence  it  is  no  small  thing 
to  get  room  for  expansion  in  a  big  station  at  a  moderate 
figure  even  if  one  has  to  go  25  miles  for  it.  Therefore  the 
plant  was  established  at  Long  Beach  where  there  are  plenty 
of  land  and  plenty  of  water. 

At  present  only  one  15,000-kva  turbo-generator  is  in  use. 
The  turbine-room,  however,  is  laid  out  for  the  immediate 
installation  of  a  second  unit  and  the  boiler-room  is  of  corre¬ 
sponding  size.  The  turbo-generator  now  installed  is  of 
the  ordinary  vertical  Curtis  type,  of  the  five-stage  con¬ 
struction,  and  drives  at  750  r.p.m.  a  ii,ooo-volt,  three-phase 
generator,  delivering  current  at  50  cycles  per  second.  The 
particularly  interesting  feature  of  the  plant  is  that  it  is 
equipped  with  oil-burning  furnaces  which  reduce  boiler- 
room  operation  to  the  lowest  possible  terms.  The  oil  is 
obtained  from  the  neighboring  oil  field  and  is  stored  in 
reinforced  concrete  tanks  which  can  be  filled  either  from 
tank  cars  or  by  connection  with  a  neighboring  pipe  line. 
The  tanks  are  about  700  ft.  away  from  the  station  and 
aggregate  about  18,000  bbls.  capacity.  From  the  storage 
tanks  the  oil  is  pumped  to  two  service  tanks  outside  of  the 
boiler-room,  each  of  which  is  fitted  with  live  steam  coils 
for  pre-heating  the  oil,  which  makes  it  somewhat  easier  to 
manage.  Four  oil  burners  are  installed  for  each  boiler,  all 
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located  toward  the  back  of  the  furnace,  and  the  oil  is  fed 
into  the  burners  by  steam  pumps  and  the  combustion  con¬ 
trolled  by  an  automatic  regulating  system.  The  feed-water 
for  making  up  losses  is  drawn  from  a  well  on  the  premises. 

The  whole  arrangement  of  the  plant  is  devised  for  the 
purpose  of  making  the  auxiliary  as  steadily  useful  as  possi¬ 
ble  on  the  system  of  which  it  is  a  part.  It  is  available  at 
all  times  for  continuous  or  temporary  service  in  parallel 
with  the  hydroelectric  stations  of  the  company  and  is  of 
great  service  in  dealing  with  sudden  peaks  coming  at  the 
time  when  the  hydroelectric  part  of  the  equipment  is  work¬ 
ing  at  reduced  capacity.  An  interesting  minor  feature  of 
the  plant  is  a  very  complete  equipment  of  auxiliary  appa¬ 
ratus  for  watching  the  service  of  the  steam  plant  both  in 
the  turbine-room  and  at  the  furnaces.  The  instrumental 
equipment,  in  fact,  is  sufficient  to  keep  the  plant  under  con¬ 
tinual  conditions  approximating  those  reached  in  a  test,  so 
that  any  variation  from  the  conditions  of  maximum  econ¬ 
omy  can  be  quickly  detected.  It  is  a  capital  example  of  a 
plant  particularly  designed  to  operate  in  parallel  with 
hydraulic  plants  and  to  be  of  the  maximum  possible  effi¬ 
ciency  as  a  part  of  a  great  distribution  system. 


MEASURING  INSULATION  RESISTANCE  BETWEEN  OPEN  WIRES. 

When  a  very  short  line  wire,  say  a  short  section  of  under¬ 
ground  cable  only  a  few  meters  in  length,  is  freed  at  the 
distant  end  and  has  its  insulation  resistance  measured  at 
the  near  end,  it  is  manifest  that,  unless  the  insulation  is 
very  defective,  the  conductor  resistance  of  the  line  does  not 
affect  the  apparent  insulation ;  or,  expressing  the  same 
condition  in  other  terms,  the  apparent  insulation  does  not 
have  to  be  corrected  for  the  conductor  resistance  of  so 
short  a  length.  The  insulation  resistance  of  the  short  cable 
is  likely  to  measure  hundreds  of  megohms,  while  the  total 
conductor  resistance  of  the  section  is  likely  to  measure  only 
a  fraction  of  i  ohm.  When,  however,  the  line  under  test 
is  steadily  increased  in  length,  the  total  conductor  resistance 
rises  steadily,  and  also  the  total  leakage,  so  that  after  a 
certain  length  of  time  is  reached  the  insulation-resistance 
measurement  begins  to  be  appreciably  affected  by  the  con¬ 
ductor  resistance.  Owing  to  the  growth  of  the  leakage 
current  at  the  near  end  of  the  line,  an  appreciable  IR  drop 
of  pressure  develops,  so  that  the  pressure  at  the  distant 
free  entl  becomes  distinctly  reduced  below  that  at  the  test¬ 
ing  end.  The  effect  produced  is  substantially  the  same  as 
though  all  the  leakage  in  the  line  were  collected  into  a 
single  aggregate  leak  which  was  applied  at  the  middle  of 
the  line.  What  is  measured  at  the  testing  end  is  then  the 
resultant  insulation  resistance  in  the  aggregate  leak  plus 
half  the  conductor  resistance  of  the  line. 

If  the  line  is  still  further  increased  in  length,  still  main¬ 
taining  uniform  linear  resistance  and  leakance,  the  above- 
mentioned  influences  become  intensified,  and  the  position 
of  the  resultant  fault  or  total  aggregate  leak  shifts  from 
the  middle  of  the  line  toward  the  testing  end  and  takes  up 
a  position  about  one-third  of  the  line  length  away  from  the 
testing  station.  At  this  stage,  which  is  commonly  presented 
in  practical  telegraphy  under  wet-weather  conditions,  a 
serious  error  is  made  in  estimating  the  linear  insulation 


resistance  if  no  correction  is  made  for  the  effects  of  con¬ 
ductor  resistance  on  the  test.  Finally,  if  the  line  is  still 
further  increased  in  length,  especially  if  its  linear  insulation 
is  uniformly  low,  the  effect  of  conductor  resistance  upon 
the  test  becomes  so  great  that  it  makes  hardly  any  per¬ 
ceptible  difference  at  the  testing  station  whether  the  distant 
end  of  the  line  is  freed  or  grounded.  The  correction  which 
must  then  be  made  for  the  influence  of  conductor  resistance 
on  the  apparent  insulation  resistance  becomes  very  large. 
By  far  the  simplest  method  of  making  the  correction  for 
conductor  resistance  is  that  of  Kennedy,  using  hyperbolic 
trigonometry. 

In  the  United  States  the  glass  insulator  has  almost  abso¬ 
lute  sway  in  connection  with  aerial  telegraph  and  telephone 
lines.  These  glass  insulators  are  ideally  simple  and  inex¬ 
pensive,  having  been  introduced  into  telegraphy  more  than 
half  a  century  ago  and  having  undergone  very  little  change 
since  their  first  introduction.  Their  use  has  been  rendered 
possible  by  the  continental  climatic  conditions  that  pertain 
to  North  America.  Over  by  far  the  greater  proportion  of 
the  surface  of  this  country  the  prevalent  winds  are  dry  and 
their  relative  humidity  is  low.  Consequently,  although  glass 
is  a  hygroscopic  substance,  upon  which  moisture  readily 
deposits,  the  surface  of  American  glass  insulators  is  ordi¬ 
narily  dry  in  fine  weather.  In  Europe,  and  especially  in 
Great  Britain  and  the  littoral  regions,  the  prevailing  winds 
are  from  the  sea  and  are  usually  nearly  saturated  with 
moisture.  In  those  countries  glass  insulators  have  failed 
completely,  even  in  fair  weather.  Long  and  costly  experi¬ 
ence  has  led  to  the  adoption  of  relatively  costly  porcelain 
insulators  of  multi-petticoat  types  for  European  telegraph 
lines,  and  even  with  these  the  average  linear  insulation  is 
so  low  that  difficulties  are  constantly  being  encountered 
with  temporary  failure  of  lines  through  leakage.  There  is 
nothing  which  strikes  a  European  telegraph  engineer  more 
profoundly,  on  his  first  visit  to  the  North  American  conti¬ 
nent,  than  the  well-nigh  universal  blue-grass  insulator. 

In  the  article  beginning  on  page  545  Mr.  Frank  F.  Fowle 
points  out  how  seriously  the  leakance  along  a  telegraph  line 
may  increase  during  rainfall  and  how  little  the  fine- weather 
insulation  of  a  long  line  may  reveal  the  danger  of  failure 
of  such  lines  under  a  downpour  of  rain.  He  indicates 
clearly  that  it  is  the  linear  leakance  under  the  worst  normal 
weather  conditions  that  is  important,  and  not  its  amount 
under  favorable  weather  conditions.  He  also  indicates 
methods  by  which  the  linear  insulation  resistance  can  be 
correctly  measured  with  least  interference  to  the  regular 
operation  of  the  line.  An  ideal  arrangement  would  be  a 
simple  and  convenient  automatic  device  left  constantly  in 
the  circuit  of  a  telegraph  line,  which  would  steadily  record 
the  variations  of  insulation  resistance  with  changing 
weather  conditions,  so  that  an  inspection  of  the  record 
might  give  warning  in  advance  of  impending  failure  of 
signals  with  bad  weather.  The  particular  test  suggested, 
with  equal  electromotive  forces  in  conjunction  at  the  two 
ends  of  the  line,  gives  a  test  to  ground  over  half  the  line 
in  the  normally  closed  state,  and  a  test  over  the  whole  line 
when  specially  freed  at  the  distant  end.  It  can  be  applied 
very  quickly,  with  no  other  instrument  than  an  ordinary 
milliammeter. 


ELECTRICAL  W’  O  R  L  D  . 


VoL.  51^  N''.  10. 


5-?4 


EXPERT  ENGINEERING  EVIDENCE. 


The  Pacific  Association  of  Consulting  Engineers  was 
recently  organized  with  headquarters  in  San  Francisco. 

It  embraces  in  its  charter  membership  the  following  engi¬ 
neers,  engaged  in  consulting  practice :  Messrs.  A.  L. 
Adams,  F.  G.  Haum,  Pernard  Bienenfield,  W.  A.  Cattell, 

Derleth,  Jr.,  G.  L.  Dillman,  J.  H.  Dockweiler,  Edwin 
huryea,  Jr.,  J.  D.  Galloway,  C.  E.  Grunsky,  William  Ham 
Hall,  P.  E.  Harroun,  Colonel  W.  E.  Heuer,  L.  J.  Hohl, 
Howard  C.  Holmes,  A.  M.  Hunt,  N.  B.  Kellogg,  C.  D. 
Marx,  M.  M.  O’Shaughnessy,  Luther  Wagoner,  J.  H. 
Wallace  and  C.  B.  Wing. 

At  a  recent  meeting  a  resolution  was  unanimously 
adopted  relating  to  court  expert  evidence,  instructions  being 
given  that  copies  should  be  sent  to  the  members  of  the 
judiciary  and  legal  profession  in  the  State  of  California. 

The  preamble  of  the  resolution  recites  that  the  associa¬ 
tion  recognizes  the  serious  objections  inherent  in,  and 
views  with  disapproval,  the  prevailing  method  of  procuring 
expert  evidence  in  cases  at  law  in  which  engineers  acting 
nominally  as  advisers  of  the  court  are  employed  as  wit¬ 
nesses  and  compensated  by  the  respective  litigants  without 
the  advice  or  co-operation  of  the  court,  being  thus  subject  to 
partisan  influence  while  in  the  discharge  of  a  non-partisan 
duty;  and  that  the  association  is  of  the  opinion  that  the 
usefulness  of  the  engineer,  both  to  courts  and  to  litigants, 
in  controversies  requiring  special  engineering  knowledge 
and  experience,  might  be  greatly  extended  and  the  ends  of 
justice  more  fully  conserved  if  a  wiser  order  of  procedure 
were  instituted.  The  final  clause  is  as  follows:  Resolved, 
that  the  officers  of  this  association  be  instructed  to  call,  by 
formal  communication,  the  provisions  of  our  code  of  ethics 
of  the  association  bearing  upon  this  subject  to  the  attention 
of  the  judiciary  of  California,  both  state  and  federal,  and 
to  the  attention  of  the  leading  attorneys  at  law,  either 
personally  or  through  their  bar  associations,  or  both,  with 
the  request  that  they  co-operate  with  this  organization  as 
opportunity  offers  in  bringing  about  the  changes  desired.” 

The  provision  of  the  code  of  ethics  referred  to  is  as 
follows: 

“2.  For  the  purpose  of  improving  present  court  proce- 
•lure  in  its  relation  to  engineering  practice,  and  for  the 
purpose  of  increasing  the  efficiency  of  the  engineering  pro¬ 
fession  as  an  aid  to  the  settlement  of  questions  in  con¬ 
troversy,  this  association  believes  it  desirable  to  restrict 
such  engagements  as  soon  as  practicable  to  the  following 
conditions : 

■‘(a)  As  a  witness  when  appointed  by  and  compensated 
through  the  agency  of  the  court. 

■‘(b)  As  court  commissioner,  referee  or  other  examiner, 
preferably  sitting  with  an  attorney,  to  take  evidence  in¬ 
volving  engineering  questions. 

■‘(c)  As  arbitrator  appointed  by  either  party  to  the  con¬ 
troversy,  or  by  both  parties  jointly  through  the  agency  of 
the  court  or  otherwise,  and  compensated  by  both  parties 
conjointly. 

“(d)  As  special  adviser  to  either  contestant.” 

The  association  has  issued  a  schedule  of  fees,  together 
with  recommendations  as  to  extra  payments,  change  of 
plans,  employment  of  specialists,  etc. 


HYDROELECTRIC  DEVELOPMENT  ON  THE 
NIPPASHI  RIVER,  JAPAN. 


The  Inawashiro  Hydroelectric  Power  Company  has  se¬ 
cured  the  water  rights  on  the  Nippashi  River  as  w’ell  as  the 
right  to  regulate  the  flow  at  the  outlet  of  Lake  Inawashiro 
and  will  begin  operations  on  a  development  of  about  73,500 
kw  which  will  be  transmitted  over  a  144.23-mile,  100,000- 
volt  line  to  Tokyo.  The  Nippa.shi  in  its  flow  from  Lake 


Inawashiro  to  the  sea  drops  1000  ft.  between  the  lake  and 
the  plateau  surrounding  the  city  of  Wakamatsu,  6  miles 
distant.  The  lake  itself  has  a  surface  area  of  44  sq.  miles, 
a  drainage  area  of  some  290  sq.  miles  and  is  about  1700  ft. 
above  sea  level.  A  constant  flow  of  at  least  840  cu.  ft.  per 
second  is  available  in  the  river,  but  it  is  possible  to  regulate 
the  flow  according  to  the  variations  in  load,  storing  up  the 
water  in  the  lake  above  against  peak-load  conditions. 

There  are  four  power  sites  available  along  the  river  at 
all  of  which  stations  will  be  ultimately  erected  as  follows: 


i 

Station.  ! 

Head  in  Feet.  Cu'oic  Foot-seconds  of 
Water  .Available. 

1  Theoretical 
Horse-i)owcr. 

1  ! 

349.02 

1 

1400 

55,700 

2  i 

225.62  1 

1400  j 

.16,000 

3 

j  116.  ! 

1100 

14,500 

4 

!  204.50 

1000 

23,250 

Total 

j  895.14 

129,450 

The  figures  given  are  maximum  peaks  for  a  few  hours' 
duration,  and  the  smaller  quantities  of  water  available  for 
Stations  3  and  4  are  due  to  the  presence  of  irrigation  canals 
near  these  levels. 

The  transmission  line  will  be  made  up  of  four  three-phase 
circuits  on  two  separate  tower  systems  and  will  run  from 
Station  i  to  a  transformer  station  in  Tokyo.  It  is  not  ex¬ 
pected  that  the  entire  development  will  be  started  at  once; 
but  work  will  begin  immediately  on  Station  i,  which  will 
be  equipped  complete  for  the  maximum  power  available  at 
that  site.  A  single  tower  line  with  duplicate  circuits  will 
be  erected  and  three  switching  stations  with  equipment 
sufficient  to  handle  the  two  circuits.  In  Tokyo  a  station 
will  be  erected  to  house  half  of  the  ultimate  transformer 
equipment.  The  development  will  be  in  charge  of  Mr.  1. 
Tachihara,  of  the  engineering  staff  of  the  Mitsu  Bishi  Com¬ 
pany,  who  is  at  present  in  this  country  studying  high-tension 
transmission  systems  and  notable  hydroelectric  installations. 


DR.  KENNELLY  ADDRESSES  BOSTON  ELECTRICAL 

MEN. 


At  the  regular  weekly  meeting  of  the  Luncheon  Club 
branch  of  the  New  England  Section  of  the  N.  E.  L.  A.  at 
Boston  on  March  i  Dr.  A.  E.  Kennedy,  professor  of  elec¬ 
trical  engineering  at  Harvard  University,  gave  a  most  in¬ 
teresting  talk  on  “Electrical  Communication,”  paying 
special  attention  to  ocean  cable  work,  wireless  telegraphy 
and  telephony.  Dr.  Kennedy  pointed  out  how  the  progress 
of  the  world  has  always  been  an  outcome  of  the  struggle 
for  existence,  and  in  bold  strokes  sketched  the  debt  civiliza¬ 
tion  owes  to  electric  communication,  which  has  practically 
eliminated  the  solitary  conditions  of  isolated  areas  and 
brought  them  into  touch  with  the  world.  He  briefly  re¬ 
viewed  the  early  days  of  ocean  cable  service,  which  have 
led  to  a  development  capable  of  reaching  from  the  earth 
to  the  moon,  assuming  that  ad  existing  cables  were  laid  out 
in  a  straight  line.  Fifteen  ships  are  now  regularly  engaged 
in  maintenance  work  on  the  world’s  cable  systems,  and  ex¬ 
perience  shows  no  sign  of  depreciation  in  cables  laid  in 
sea  water.  Mechanical  injuries  attributed  to  the  movement 
of  water  currents  of  varying  temperature  across  cables  rest¬ 
ing  on  rocky  beds,  the  attrition  from  waves  and  damage 
done  by  animal  life  are  the  chief  .sources  of  wear  and  tear. 
•The  cost  of  a  modern  cable  laid  and  ready  for  service  is 
about  $1,000  per  mile,  each  of  the  later  tran.satlantic  lines 
representing  an  investment  of  about  $3,000,000.  The  latter 
are  heavily  loaded  with  traffic  and  are  likely  to  remain  so 
for  many  years.  Dr.  Kennedy  said  that  thus  far  wireless 
telegraphy  has  brought  the  cable  companies  far  more  busi- 
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ness  than  it  has  taken  from  them,  and  that  there  is  no 
immediate  prospect  of  the  cessation  of  cable  laying, 
although  wireless  communication  probably  will  monopolize 
the  field  in  time. 

Dr.  Kennelly  touched  upon  the  influence  of  weather  con¬ 
ditions  upon  wireless  transmission,  emphasizing  the  adverse 
influence  of  solar  rays  upon  the  distance  of  effective  service, 
riie  sun  appears  to  act  like  an  evil  eye  so  far  as  the  wire¬ 
less  man  is  concerned,  but  it  is  certain  that  the  world  will 
learn  far  more  about  the  conditions  of  the  upper  atmos¬ 
phere  than  it  would  had  such  difficulties  never  arisen.  The 
effect  of  intervening  masses  of  land  in  cutting  oft'  signals 
was  outlined,  and  the  speaker  stated  that  in  entering  the 
Hay  of  Genoa  the  Alps  seem  to  interpose  an  insuperable 
barrier  to  the  reception  of  signals  from  the  north.  Two 
hundred  miles  out  at  sea  the  messages  may  again  be  picked 
up,  showing  that  in  .some  manner  the  ether  waves  pass 
around  the  mountain  ranges.  Dr.  Kennelly  said  that  in  his 
opinion  wireless  communication  holds  the  greatest  possi¬ 
bilities  for  the  future.  Already  the  operator  on  an  ocean 
liner  possesses  an  electric  arm  capable  of  sweeping  120,000 
sq.  miles  of  sea,  an  invasion  of  space  far  e.xcceding  any¬ 
thing  accomplished  in  the  past.  In  wireless  telephony  the 
prospect  is  bright,  although  the  present  range  of  communi¬ 
cation  is  only  about  200  miles.  The  present  limit  of  cable 
telephony  is  about  60  miles,  with  prospects  of  a  substantial 
increase  by  the  Pupin  method.  A  great  advantage  of  wire¬ 
less  telephony  is  that  if  the  receiver  can  detect  anything 
at  all  he  can  hear  the  message  clearly.  Good  work  is  being 
done  along  the  lines  of  directing  wireless  waves  and 
eliminating  interference,  and  it  is  reasonable  to  expect 
progress  in  converting  sound  waves  into  electric  waves  of 
high  power.  Inter-individual  wireless  communication  is 
.also  a  po.ssibility  of  the  future. 


THE  ELECTRIC  VEHICLE  IN  BOSTON. 


.•\t  the  regular  weekly  meeting  of  the  Electric  Vehicle 
Club  of  Boston  on  Feb.  28,  with  Vice-president  h'.  S. 
.Mansfield  in  the  chair,  it  was  announced  that  a  li.st  of  about 
950  prospective  purchasers  of  electric  pleasure  cars  will 
shortly  be  completed  and  circularized  by  the  Boston  h'dison 
company.  The  list  is  being  assembled  through  the  co¬ 
operation  of  the  various  pleasure-vehicle  representatives  in 
the  Boston  territory,  and  it  is  to  be  kept  as  confidential  by 
the  Boston  Edison  advertising  department.  The  company 
feels  that  it  can  help  the  sale  of  cars  by  informing  all 
interested  parties  that  it  stands  ready  to  do  everything  in 
its  power  to  further  the  efficient  use  of  the  electric  outfit, 
and  is  giving  hearty  indorsement  to  the  work  of  all  dealers 
representing  in  its  territory  manufacturers  of  both  com¬ 
mercial  and  pleasure  vehicles.  Mr.  Mansfield  announced 
that,  as  a  further  step  toward  co-operation,  the  Boston 
Edison  company  will  shortly  give  a  free  monthly  inspection 
to  all  users  of  electric  pleasure  and  commercial  vehicles 
within  its  general  territory,  provided  that  the  owners  will 
bring  their  machines  to  the  company’s  Atlantic  .\venue 
garage  for  the  purpose.  This  work,  it  is  expected,  will  do 
much  to  offset  improper  care  of  vehicle  equipments  by 
owners  and  will  save  the  deferred  maintenance  and  exces¬ 
sive  depreciation  which  in  many  instances  are  serious'  ob¬ 
stacles  to  the  growth  of  the  indii.stry. 

di-scussion  occurred  at  the  meeting  regarding  the  de¬ 
sirability  of  having  central  stations  stand  behind  second¬ 
hand  pleasure  cars  by  recommending  them  to  purchasers 
upon  due  examination.  It  was  pointed  out  that  there  are 
frequently  on  the  market  second-hand  electric  machines  in 
reasonably  good  condition  which  might  find  purchasers 
more  readily  if  guaranteed  by  a  responsible  central  station; 
while,  on  the  other  hand,  machines  in  poor  condition  arc 
sometimes  sold  to  the  injury  of  the  industry.  The  general 


conclusion  was  that  it  is  beyond  tbe  scope  of  central-station 
activity  to  recommend  specific  .second-hand  electric  vdiicles, 
on  the  ground  that  strict  impartiality  must  be  maintained 
as  between  different  manufacturers.  Such  a  system  of 
inspection  as  that  proposed  for  Boston  would  do  much  to 
disclose  the  weak  spots  of  cars  that  were  not  new  and 
indicate  the  direction  of  betterment.  The  club  voted  to  send 
to  the  B»)Ston  Edison  garage  the  instructions  of  each  manu¬ 
facturer  concerning  special  points  of  importance  to  be 
observed  in  making  inspections  of  different  makes  of 
machines. 

In  connection  with  the  advertising  campaign  carried  for¬ 
ward  by  the  Boston  Edison  company  through  the  club, 
several  telling  insertions  have  lately  been  made  in  the 
Boston  dailies,  and  a  large  amount  of  space  has  been  se¬ 
cured  in  the  reading  columns  covering  electric  vehicle  news. 
.Samples  of  the  latest  advertisements  were  exhibited  at  the 
meeting,  one  of  the  most  effective  being  a  display  which 
tabulated  the  number  of  features  indispensable  to  a  gasoline 
car  which  are  omitted  in  the  electric  machine,  such  as  the 
clutch,  engine,  radiator,  crank,  pipes,  ignition  generator, 
valves,  cams,  gasoline,  ignition  vibrator,  carburetor,  gear 
changes,  odors,  spark  plug,  muffler  and  chauffeur.  It  was 
voted  to  hold  the  usual  weekly  meeting  during  the  Pleasure 
Vehicle  Show,  which  opened  at  Boston  on  March  2,  and  a 
large  number  of  guests  from  vehicle  manufactories  were 
expected. 


IMPORTATION  OF  ELECTRICAL  ENERGY  AT 
DETROIT. 


If  the  United  States  and  Canadian  governments  grant 
permits  for  which  applications  arc  now  on  file,  we  may  see 
simultaneously  exported  and  imported  across  the  interna 
tional  boundary  of  the  Detroit  River  electrical  energy  gen¬ 
erated  respectively  in  two  great  steam  and  water-power 
stations  250  miles  apart. 

Application  now  filed  at  Washington  asks  pertnission  lo 
import  from  Windsor,  Ont.,  to  Detroit  some  25,000  hp  of 
the  Niagara  Falls  energy  which  Windsor  hopes  to  receive 
over  the  transmission-line  extension  the  Hydro-Electric 
Commission  of  Ontario  offers  to  build  if  a  suitable  market 
can  be  found.  The  construction  of  this  line  and  the  suppiv 
of  hydroelectric  service  to  western  Ontario  is,  of  course, 
dependent  on  the  sale  of  large  quantities  in  some  maiket 
like  Detroit. 

.•\t  the  same  time  a  Canadian  company's  application  is 
on  file  at  Ottawa,  the  capital  city  of  the  Dominion,  request¬ 
ing  the  right  to  import  into  Ontario  steam-generated  power 
from  the  Delray  stations  of  the  Detroit  company,  to  supply 
the  towns  of  Leamington.  Kingsville,  E.s.sex,  Harrow  and 
.Amherstburg,  all  about  40  miles  distant  from  the  American 
city.  Although  these  Canadian  towns  are  almost  alongside 
the  proposed  location  of  the  commission’s  transmission  line, 
Mr.  R.  S.  Stewart,  president  and  treasurer  of  the  com¬ 
panies  serving  them  with  electricity,  declares  that  he  can 
purchase  Delray  power  to  better  advantage  than  the  hydro¬ 
electric  energy,  with  which  an  auxiliary  steam  plant  woubi 
be  required. 

To  provide  a  market  for  the  large  block  of  power  nect  s- 
sary  if  the  Windsor  transmission  is  to  be  extended  the  re¬ 
maining  60  per  cent  of  the  way  from  Niagara,  the  Electric 
Distributing  Company  has  been  organized  in  Windsor, 
with  a  corresponding  corporation  on  the  Detroit  side,  known 
as  the  Federal  Light  &  Power  Company.  From  the  city  of 
Windsor,  in  whose  behalf  the  Hydro-Electric  Commission 
would  extend  its  line,  the  distributing  company  proposes  to 
purchase  15,000  kw  to  20,000  kw%  cabling  this  under  the 
river  to  the  Detroit  side,  where  it  is  the  declared  intention 
to  build  an  independent  distributing  system,  to  be  operated 
under  the  name  of  the  Federal  Light  &  Power  Comnany. 
It  is  further  sugge.sted  that  a  storage  scheme  might  be 
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employed,  enabling  the  proposed  Federal  system  to  enter 
the  general  field  of  power  competition  in  Detroit  and  to 
meet  the  peak  loads  in  excess  of  the  normal  rate  of  trans¬ 
mission.  Permission  is  asked  from  the  United  States  gov¬ 
ernment  to  import  25,000  kw.  The  Burton  law  which  limits 
the  quantity  of  power  that  may  be  brought  into  this  country 
was  recently  extended  to  May  i,  and  a  further  amendment 
is  now  before  Congress,  extending  the  law  two  years.  All 
of  the  allowable  quantity  under  this  act  has  been  granted 
in  permits  issued  at  Niagara,  but  it  is  declared  that  the  full 
importations  thus  permitted  are  not  being  actually  made. 
The  United  States  government  is  therefore  asked  to  in¬ 
vestigate  and  revoke  permits  not  so  utilized,  transferring 
these  rights  to  the  Detroit  frontier.  According  to  the 
promoters  of  the  Ontario  enterprise,  all  necessary  Canadian 
rights  have  been  granted  it  to  proceed  to  operation  and 
begin  construction,  and  all  that  is  lacking  is  the  United 
States  governmental  authority  to  import  power  to  this  side. 
At  a  hearing  held  at  Detroit  last  month  before  Colonel 
Roche,  sitting  for  the  War  Department,  to  determine  upon 
the  advisability  of  granting  permission  to  import  Ontario 
power,  Mr.  Alex.  Dow  contrasted  the  cost  of  steam-gen¬ 
erated  energy  in  Detroit  with  that  to  be  expected  for  the 
Niagara  energy  at  the  rates  demanded  by  the  Ontario  com 
mission.  Mr.  Dow  also  offered  to  reveal  the  cost  of  energy 
production  in  the  Detroit  system  if  the  Windsor  promoters 
would  tell  the  cost  at  which  they  were  able  to  purchase 
Niagara  energy.  An  estimate  of  $23  per  hp-year,  meas¬ 
ured  on  the  highest  twenty-minute  demand  during  each 
month,  was  originally  given  as  the  cost  of  delivering  hydro¬ 
electric  energy  at  Windsor,  but  it  is  likely  the  commission 
will  re(iuire  that  a  margin  of  profit  to  the  municipality  be 
added  to  this,  in  case  of  re-sale  to  the  distributing  com¬ 
pany.  .Mthough  the  cost  of  steam-generated  service  as  re¬ 
ported  by  the  Detroit  company  is  below  this,  some  of  the 
Canadian  municipalities  in  we-stern  Ontario  have  formed 
the  idea  that  the  sale  of  electricity  in  Detroit  can  be  made 
extremely  profitable,  and  the.se  cities  are  clamoring  for  a 
share  of  the  profits  following  the  construction  of  the  western 
Ontario  extension,  .\lthough  the  project  was  formulated 
and  enlarged  upon  in  Windsor,  these  neighboring  cities  now 
insist  on  having  a  part  of  the  returns  which  Windsor  hoped 
to  secure  alone. 

At  present  the  subject  of  granting  permission  to  admit 
Canadian  power  into  Detroit  is  in  statu  quo,  and  with  the 
international  game  of  cross-applications  which  is  being 
played  it  .seems  unlikely  that  either  governmental  authority 
will  lend  its  sanction  until  assured  that  the  other  will 
similarly  defer  to  the  interests  of  its  own  citizens. 


UNUSUAL  PREPARATIONS  FOR  THE  MINNE¬ 
APOLIS  SHOW. 

During  the  period  of  the  third  annual  electrical  show  of 
the  Northwestern  Electric  Show  .Association  at  the  National 
Ciuard  .Armory  in  Minneapolis,  beginning  March  16  and 
ending  March  23.  there  will  be  a  number  of  meetings  of 
electrical  societies,  including  a  district  convention  of  the 
.American  Institute  of  Electrical  Engineers,  the  annual  con¬ 
vention  of  the  Minnesota  Electrical  .Association,  the  .semi¬ 
annual  convention  of  the  Minnesota  Electrical  Contractors’ 
.Association  and  a  rejuvenation  of  the  Sons  of  Jove. 

.Mr.  R.  W.  Clark,  manager  of  the  show,  has  arranged  a 
number  of  special  and  interesting  'itures.  Mr.  Thomas  .A. 
Edi.son  will  pre.ss  a  button  in  his  laboratory  in  Orange, 
N.  J.,  at  2  p.  m.  central  time,  which  will  be  the  signal  for 
the  formal  opening  of  the  Minneapolis  exhibition.  Mr. 
Edison  has  al.so  agreed  to  send  a  telegram  on  the  opening 
day  to  Governor  Eberhart  of  Minnesota,  who  has  promised 
to  be  at  the  exposition  to  receive  it.  Each  of  the  seven 
days  of  the  exposition  has  been  designated  by  the  name  of 


some  electrical  inventor  of  international  reputation.  In 
addition  to  the  opening  day,  which  will  be  “Edison  Day,” 
the  succeeding  days  will  be  named  in  honor  of  Charles  F. 
Brush,  Alexander  Graham  Bell,  George  Westinghouse, 
Nikola  Tesla,  Elihu  Thomson  and  Charles  Proteus  Stein- 
metz.  If  the  plans  do  not  miscarry,  each  of  these  noted  in¬ 
ventors  will  send  a  telegraphic  message  to  the  exposition, 
each  on  his  own  day,  addre.ssed  to  local  celebrities  like 
Governor  Eberhart,  President  George  E.  Vincent,  of  the 
Lhiiversity  of  Minnesota;  Mayor  Haynes  of  Minneapolis, 
Mayor  Keller  of  St.  Paul,  Archbishop  Ireland  of  St.  Paul, 
and  President  Pennington  of  the  Soo  Railroad.  Mr.  Clark’s 
idea  is  to  do  honor  to  the  group  of  American  electrical 
inventors  that  has  done  so  much  for  the  electrical  industry. 

The  decorative  lighting  of  the  exposition  will  be  un¬ 
usually  elaborate.  There  will  be  a  massive  silver-plated 
electrolier  hanging  from  the  center  of  the  black-covered 
ceiling  of  the  armory  containing  about  1000  lo-cp  frosted 
lamps.  The  ceiling  itself  will  be  studded  with  about  1000 
2o-cp  lamps  in  colored  bulbs  and  flashed  with  a  “skedoodle” 
attachment  to  give  a  twinkling  starlight  effect.  .A  master 
flasher  will  change  all  the  lamps  in  the  ceiling  successively 
from  one  color  to  another,  to  be  followed  by  various  com¬ 
binations.  On  the  side  wall  near  the  point  of  intersection 
with  the  ceiling  will  be  seven  electric  signs  giving  the 
names  of  Edison,  Tesla,  Westinghouse,  Brush,  Bell,  Stein- 
metz  and  Thomson,  forming,  with  a  valance,  a  sort  of 
frieze  around  the  entire  exhibition  hall.  'I'he  other  light¬ 
ing  effects  will  be  elaborate  also.  The  main  exhibition 
room  is  150  ft.  square  and  is  unobstructed  by  supports. 
There  are  ninety-one  booths  for  exhibits.  Mr.  Clark  says 
that  the  e.xhibits  will  come  from  about  fifty  different  cities 
in  twenty-three  states,  and  he  believes  that  the  attendance 
of  electrical  men  from  the  Northwest  will  be  especially 
large  in  view  of  the  year's  work  that  has  been  devoted  to 
making  the  e.xposition  something  out  of  the  ordinary  in 
electrical  shows. 

EMPLOYERS’  LIABILITY  LAWS  IN  ILLINOIS  AND 

OHIO. 

Mr.  R.  J.  Falonie,  a  Chicago  lawyer,  gave  a  summary  of 
I  lie  new  Illinois  employers’  liability  law  in  a  talk  before  the 
Electric  Club  of  Chicago  on  Feb,  29.  The  Illinois  statute  will 
go  into  effect  on  May  i,  1912.  It  is  modeled  to  some  c.xtent 
on  European  laws,  but  is  not  altogether  compulsory,  being 
optional  in  a  sense.  The  employer  may  file  his  non-accept¬ 
ance  of  the  provisions  of  the  liability  law  and  elect  to  stand 
on  the  common  law.  However,  if  he  takes  no  action  the 
law  assumes  that  he  elects  to  be  dealt  with  in  the  manner 
provided  in  the  statute.  1  f  he  does  not  accept  the  law  the 
fellow-servant  defence  is  taken  away  from  him,  and  also 
the  contributory-negligence  defense,  except  in  a  modified 
form.  The  workman  also  has  an  election  under  the  law, 
but  this  provision  is  rather  hazy,  according  to  Mr.  Falonie. 
The  act  applies  to  certain  “dangerous  employments,”  among 
which  certain  forms  of  electrical  work  are  noted  specifically. 
However,  only  those  persons  engaged  in  electrical  work 
who  are  subject  to  the  hazards  of  the  generation  and  dis¬ 
tribution  of  electrical  energy  come  under  the  provisions  of 
(he  law.  A  bookkeeper  in  the  office  of  an  electrical  com¬ 
pany,  for  instance,  would  not  be  subject  to  the  terms  of  the 
statute.  Apparently,  also,  one  must  come  habitually  in  con¬ 
tact  with  such  hazards  rather  than  at  occasional  intervals. 

It  is  provided  that  the  compensation  for  injuries  paid  by 
(he  employer  to  the  workman  under  the  terms  of  the  act 
shall  be  about  half  of  the  man’s  wages,  with  the  restriction, 
however,  that  the  amount  shall  not  be  less  than  $5  a  week 
or  more  than  $12  a  week.  The  longest  time  for  which  pay¬ 
ment  for  disability  shall  be  made  is  eight  years,  except  in 
ca.se  of  permanent  disability.  If  the  workman’s  injury  is 
wilful,  or  if  he  deliberately  does  something  knowing  that 
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l«e  will  injure  himself,  he  cannot  get  compensation.  In 
case  of  death  his  estate  shall  receive  from  $1,500  to  $3,500, 
the  exact  amount  being  determined  by  the  condition  of  the 
dependents  of  the  decedent  and  the  amount  of  salary  or 
wages  paid  during  life.  This  amount  is  to  be  paid  in  weekly 
or  monthly  instalments,  covering  a  period  of  eight  years, 
but  it  may  be  paid  in  a  lump  sum  by  arbitration. 

In  addition  to  the  weekly  compensation  mentioned  for 
«Iisability,  the  injured  workman  is  entitled  to  surgical  or 
liospital  attendance  to  the  extent  of  $200  and  also  to  the 
services  of  a  physician.  The  employee  must  give  notice  of 
an  accident  and  submit  to  an  examination  by  the  employer’s 
physician.  One  feature  of  the  act  that  will  arouse  con¬ 
troversy,  no  doubt,  is  the  fact  that  the  employer  is  liable 
for  injuries  done  to  the  workmen  of  independent  con¬ 
tractors  doing  work  for  the  employer,  if  the  contractor  fails 
to  meet  the  obligation  himself.  This  is  the  case  even  if 
the  employer  has  no  personal  knowledge  of  the  contractor's 
workmen.  If  the  employer  becomes  insolvent,  the  work¬ 
man  has  no  remedy  apparently  except  that  his  claim  is  pre¬ 
ferred  even  before  claims  for  wages.  The  workman  may 
insure  himself  with  casualty  companies  if  he  desires  to  do 
so,  and  in  that  case  his  claims  will  be  enforced  as  against 
insurance  companies.  In  conclusion,  Mr.  Falonie  remarked 
tliat  the  law  seemed  to  be  crude  and  indefinite  in  many 
respects,  and  it  might  not  be  sustained  by  the  courts.  How¬ 
ever,  if  not,  it  is  probable  that  another  law  on  the  same 
general  subject  will  be  passed. 

Mr.  D.  L.  Gaskill,  president  of  the  Greenville  (Ohio) 
I'dectric  Light  &  Power  Company  and  the  experienced  .sec¬ 
retary  of  the  Ohio  Electric  Light  Association,  was  present, 
and  he  was  called  upon  to  say  something  about  the  Ohio 
employers’  liability  law.  Mr.  Gaskill  believes  that  it  is  only 
a  question  of  time  when  the  sociological  laws  now  being 
worked  out  in  European  countries,  including  old-age  pen¬ 
sions.  will  be  adopted  in  this  country.  In  Ohio,  as  in 
Illinois,  an  employers’  liability  law  is  about  to  go  into  effect. 
However,  the  provisions  of  the  law  are  very  different  in  the 
two  states.  In  Ohio  the  State  is  in  effect  going  into  the 
liability-insurance  business.  A  board  of  liability  commis¬ 
sioners  has  been  formed.  The  employer,  however,  will  not 
come  under  the  influence  of  the  law  unless  he  elects  to  do 
so;  unlike  the  case  under  the  Illinois  law,  he  will  not  come 
under  the  scope  of  the  law  automatically  if  he  takes  no 
action  whatever.  If  he  accepts  the  law,  the  employer  pays 
90  per  cent  of  the  premium  for  liability  insurance  into  the 
treasury  of  the  State.  The  other  10  per  cent  of  the  pre¬ 
mium  is  deducted  from  the  workman’s  wages.  Once  having 
paid  the  premium,  the  employer  is  absolved  from  all  dam¬ 
ages  due  to  accidents  in  factories  or  on  construction  work; 
the  workman  must  look  to  the  State  for  his  recompense. 

Certain  amounts  are  provided  for  partial  or  total  dis¬ 
ability  or  for  death.  While  the  premium  rates  have  not 
l)cen  announced  officially,  they  will  be  high,  and  it  is  doubt¬ 
ful  whether  the  law  will  be  of  much  benefit  to  the  public- 
service  companies  of  Ohio.  The  public  liability,  or  the 
liability  of  injury  to  the  company’s  business  from  acts  of 
public  bodies,  will  still  remain.  The  liability-insurance 
companies  will  want  the  employment-liability  business  of 
the  public-service  companies  if  they  give  insurance  for  the 
public  liability.  Statistics  show  that  only  about  2C  per  cent 
of  the  premiums  paid  for  liability  insurance  by  electric- 
service  companies  in  Ohio  are  returned  to  the  insured  in 
payment  of  damages.  The  dangers  of  electrical  employ¬ 
ment  have  been  greatly  exaggerated,  just  as  the  fire  hazard 
of  electricity  has  been  grossly  exaggerated.  The  general 
subject  of  workmen’s  compensation  and  employers’  liability 
is  of  importance  to  central-station  men,  and  they  should 
endeavor  to  see  that  the  laws  on  this  subject  which  are  sure 
to  be  enacted  in  the  various  states  are  fair  and  just.  Mr. 
Gaskill  prefers  the  Ohio  law  to  the  Illinois  law,  but  the 
practical  application  of  both  must  await  future  develop¬ 
ments. 


Mr.  Oscar  Olsen,  of  the  law  department  of  the  Sanitary 
District  of  Chicago,  said  that  he  thought  the  Illinois  em¬ 
ployers’  liability  law  was  deficient  in  the  way  in  which  it 
discriminated  apparently  between  the  employer  and  the 
workman  in  the  matter  of  expressing  acceptance  or  non- 
acceptance  of  the  law.  Furthermore,  it  is  doubtful  whether 
municipal  corporations  come  under  the  scope  of  the  law, 
so  that  the  Sanitary  District  people  are  not  sure  whether 
they  are  affected  by  it  or  not.  The  provision  of  the  law 
relating  to  the  employer’s  liability  for  the  acts  of  inde¬ 
pendent  contractors  w'ould  seem  to  be  unconstitutional,  said 
Mr.  Olsen,  speaking  offhand. 


DISCUSSION  OF  ELECTRIFICATION  SYSTEMS  AT 
BOSTON. 

At  the  February  meeting  of  the  Boston  branch  of  the 
American  Institute  of  Electrical  Engineers  Mr.  H.  M. 
Hobart,  of  Schenectady,  N.  Y.,  read  a  paper  on  “The 
Relative  Costs  and  Operating  Efficiencies  of  Polyphase  and 
Single-Phase  Generating  and  Transmitting  Systems.’’  The 
paper  contained  an  extended  comparative  calculation  of  the 
cost  of  supplying  electrical  energy  for  heavy  railroad  serv¬ 
ice  on  a  system  requiring  six  8ooo-kw  units  at  the  power 
house,  the  single-phase  system  being  used  to  meet  the  con¬ 
ditions  in  one  instance  and  the  polyphase  system  with  rotary 
converter  substations  in  the  other.  The  author  concluded 
that,  taking  all  charges  and  expenses  into  account  and 
omitting  consideration  of  costs  beyond  the  substation  dis¬ 
tribution  bus,  the  relative  costs  for  the  conditions  assumed 
were  1.25  cents  per  kw-hr.  for  a  year’s  service  with  the  poly¬ 
phase-continuous  current  system  and  1.06  cents  per  kw-hr. 
for  the  single-phase  equipment.  The  data  included  the  as¬ 
sumption  of  a  station  and  substation  load-factor  of  50  per 
cent,  a  power-factor  of  75  per  cent  with  the  single-phase  sys¬ 
tem  and  100  per  cent  with  the  polyphase,  using  synchronous 
converters,  a  station  efficiency  of  12  per  cent  from  the  coal 
pile  to  the  switchboard,  coal  at  $i  per  1000  lb.,  and  a  35-mile 
transmission  at  30,000  volts,  three-phase,  and  35,000  volts, 
single-phase.  The  author  also  mentioned  the  possibilities 
of  future  operation  on  the  basis  of  polyphase  service  for 
suburban  traffic  handled  through  rotary  converter  or  recti¬ 
fier  substations,  combined  with  the  use  of  single-phase 
operation  for  freight  and  express  passenger  train  service 
on  the  same  tracks.  Special  stress  was  laid  upon  the  feasi¬ 
bility  of  working  the  two  leading  systems  of  electrification 
together  and  the  value  of  an  electrification  load  to  the 
central  station  and  large  power  company  through  its  in¬ 
fluence  upon  the  load-factor  in  cases  where  distribution  is 
effected  from  rotary-converter  substations.  In  general,  the 
author  expressed  his  conviction  that  the  direct-current  sys¬ 
tem,  with  polyphase  transmission,  has  a  much  larger  field 
of  economic  u.sefulness  than  has  been  conceded. 

Discussion. 

Mr.  \V.  C.  Smith  stated  that  economies  might  be  in¬ 
stituted  by  the  u.se  of  three-phase  transformers  in  place  of 
the  single-phase  units  assumed.  He  emphasized  the  im¬ 
portance  of  designing  the  single-phase  system’s  substations 
without  attendance  requirements.  He  was  of  the  opinion 
that  transformers  for  distribution  service  would  be  cheaper 
if  11,000  volts  were  employed  on  the  secondary  side.  The 
operation  of  static  rectifiers  would  require  the  use  of  a 
60-cycle  system,  which  w'ould  result  in  a  saving  of  15  or  20 
per  cent  in  the  cost  of  transformers.  Lie  questioned 
whether  as  many  substations  would  be  needed  with  the 
single-phase  .system  as  with  direct-current.  Mr.  Hobart 
said  that  the  increased  drop  in  the  line  with  alternating 
current  and  the  desirability  of  sectionalizing  the  sy.stem 
from  the  operating  point  of  view,  would  render  it  expedient 
to  use  numerous  substations,  with  maximum  sections  10 
miles  in  length,  regardless  of  the  system  used. 
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.Mr.  B.  A.  Behreiid  praised  the  judicial  character  of  the 
paper  and  expressed  his  general  agreement  with  the  author 
as  to  results.  He  stated  that  he  had  himself  worked  out  the 
«lesign  of  a  25,000-kw  turbo-unit  which  he  feels  certain 
will  be  successful  if  built,  on  the  basis  of  the  present  con¬ 
servative  guarantees  as  to  temperature.  He  stated  that, 
in  his  opinion,  the  final  issue  in  the  electrification  problem 
IS  the  locomotive  and  its  immediately  related  apparatus. 
The  satisfactory  performance  of  the  Xew  Haven  single- 
l)hase  locomotives  is  well  known.  The  single-phase  system 
has  done  wonderful  good  to  the  electrical  industry.  The 
cost  of  the  power  station  is  a  secondary  matter  compared 
with  the  successful  performance  of  the  locomotive.  Re¬ 
liability  is  the  whole  thing.  It  must  be  capitalized  and 
expressed  in  dollars.  The  essential  point  in  the  discussion 
of  the  systems  is  that  each  has  a  field  of  its  own.  Fifteen 
hundred  volts  for  railway  purposes  has  not  yet  been  thor¬ 
oughly  tried  out  on  a  direct-current  basis.  Mr.  Hobart 
then  said  that  a  reasonable  load-factor  is  the  fundamental 
requisite  for  electrification. 

Mr.  C'.  M.  Green  called  attention  to  the  possibilities  of 
the  mercury-arc  rectifier,  basing  his  remarks  upon  recent 
tests  with  powerful  types.  He  had  seen  tests  run  up  as 
high  as  1000  amp  and  up  over  1000  volts,  but  not  at  the 
foregoing  amperage.  He  expected  to  see  the  rectifier  re¬ 
placing  the  rotary  converter  for  6oo-volt  and  1200- volt 
service.  He  anticipated  obtaining  a  power-f.actor  of  at 
least  95  jier  cent  on  the  future  three-phase  rectifier. 

Prof.  D.  C.  Jackson  said  that  the  problem  of  delivering 
energy  in  the  most  satisfactory  manner  is  the  final  criterion, 
including  reasonable  expense.  He  considered  each  system 
the  possessor  of  special  advantages  of  its  own.  but  highly 
commended  the  pioneer  work  accomplished  with  the  New 
Haven  system.  Dr.  .\.  F.  Kennelly  said  that  he  looked 
forward  to  a  continuance  of  the  discussion  of  alternating 
versus  direct  current  for  years  to  come.  He  considered 
.Mr.  Hobart’s  paper  really  a  plea  for  eliminating  the  ex¬ 
travagance  and  incidental  cost  of  unutilized  reactive  power. 
He  discussed  at  some  length  the  disadvantages  of  being 
unable  to  utilize  all  three-phases  in  single-phase  generator 
operation.  Mr.  G.  Mossman  presented  arguments  in  favor 
of  the  direct-current  system.  In  closing,  Mr.  Hobart  em¬ 
phasized  the  point  that  the  low  power-factor  of  the  single¬ 
phase  .system  is  perhaps  its  greatest  disadvantage,  and  re¬ 
iterated  his  belief  in  the  special  field  belonging  to  each 
system  of  generation  and  transmission. 


JUDGE  GROSSCUP  ON  GOVERNMENTAL  CONTROL. 


riiere  was  a  large  attendance  at  the  meeting  of  the  Com¬ 
monwealth  Edi.son  Section  of  the  National  Electric  Light 
.\s.sociation  in  Chicago  on  Feb.  27.  The  principal  speaker 
was  Mr.  Peter  S.  Gros.scup,  until  recently  presiding  judge 
in  the  United  States  Circuit  Court  in  Chicago.  Mr.  R.  F. 
Schuchardt,  chairman  of  the  section,  requested  Mr.  Samuel 
Insull,  president  of  the  Commonwealth  Edison  Company, 
to  introduce  the  speaker.  This  Mr.  Insull  did  in  a  few 
words,  taking  occasion  to  say  that  the  electric-service  busi¬ 
ness  should  be  conducted  as  a  monopoly  to  be  efficient,  and 
that  no  monopoly  .should  be  allowed  to  exist  unless  con¬ 
trolled  properly  by  the  municipality,  state  or  nation.  The 
former  judge  was  greeted  heartily  and  made  a  logical  ad- 
<lress  of  an  hour’s  duration. 

.\ddressing  his  hearers  as  citizens,  the  speaker  said  that 
in  discussing  civic  questions  the  trouble  often  is  that  the 
leaders  will  not  face  the  facts.  Two  facts  in  the  history  of 
civilization  are  pre-eminent.  One  is  the  working  out  of 
things,  the  application  of  ideas  to  nature,  resulting  in  in¬ 
vention.  The  other  is  the  capacity  for  organization,  making 
invention  wddely  useful.  To  embody  these  facts  and  to 
carry  out  these  ideas  the  corporation,  which  may  he  con¬ 


sidered  an  artificial  person,  was  devised  comparatively  re¬ 
cently.  In  Germany  corporations  have  been  long  under 
governmental  control,  and  a  new  corporation  cannot  be 
organized  without  application  to  the  courts  of  the  empire. 
In  England  a  corporation  is  created  only  by  act  of  Parlia¬ 
ment,  and  the  need  for  it  must  be  shown  to  exist.  In 
France  they  go  even  farther,  for  in  that  country  there  is 
a  government  money  trust,  largely  for  the  benefit  of  people 
of  small  means. 

The  corporation  problem  has  been  liandled  differently  in 
the  United  States.  This  country  is  comparatively  new,  and 
the  whole  impulse  of  early  American  life  was  to  develop 
it.  To  do  this,  corporations  were  encouraged,  and  the  idea 
was  abused.  Mushroom  corporations  grew  up,  and  there 
were  dishonest  corporations.  This  state  of  affairs  caused 
an  agitation  on  the  part  of  the  people  and  an  outcry 
against  corporations,  but  no  distinction  was  made  between 
good  corporations  and  bad  ones. 

To  resolve  this  difficulty,  the  sensible  remedy  appears  to 
be  to  bring  the  law  up  to  the  growth  of  industry.  The  law 
grew  up  before  modern  industry  was  developed.  All  kinds 
of  tinkers  have  prescribed  remedies,  such  as  the  destruc¬ 
tion  of  industry  or  the  keeping  of  corporations  in  the  same 
line  separate  instead  of  allowing  them  to  follow  the  natural 
economic  tendency  to  combine.  When  the  maxims  of  the 
law  were  evolved  the  only  motive  for  combination  was 
greed.  In  the  present  generation,  while  that  motive  still 
exists,  there  is  also  another  motive  for  combination,  and 
that  is  to  secure  efficiency.  Because  a  combination  may 
exercise  its  power  tyrannically  it  is  not  to  be  prejudged. 
A  man  walking  down  the  street  may  carry  a  stick,  but  it  is 
not  to  be  supposed  that  he  will  strike  another  man  with  it. 
If  the  attack  is  made,  the  proper  remedy  should  be  applied. 
There  is  a  difference  between  jiower  and  the  misuse  of 
power,  and  this  fact  should  be  borne  in  mind  in  considering 
the  problems  of  the  industrial  world.  The  proper  remedy 
is  to  bring  the  law  abreast  of  the  industries. 

Judge  Grosscup  adverted  to  “many  strange  notions."  as 
the  initiative,  referendum  and  recall.  In  a  humorous  vein, 
he  said  that  so  many  curious  ideas  had  been  advanced  in 
civic  problems  in  the  United  States  of  late  that  it  might 
not  be  impossible  that  the  system  of  ostracism  practised  in 
ancient  Greece  might  be  revived  in  this  country ;  thus 
men  becoming  too  powerful,  like  J.  P.  Morgan.  John  H. 
Rockefeller  or  Theodore  Roosevelt,  might  be  banished  for 
a  period  of  say  ten  years  for  the  good  of  the  State. 

What  is  needed  is  so  to  control  industry  that  it  will  give 
of  its  best  to  the  people;  to  this  end  the  proper  brake  and 
lever  to  insure  this  control  must  be  found.  Waste  is  char¬ 
acteristic  of  .American  life.  Our  jiresent  economic  situa¬ 
tion  is  wasteful.  What  is  needed  is  the  sane,  sensible  co¬ 
ordination  of  the  American  corporation  to  modern  Ameri¬ 
can  industry. 

During  the  evening  the  excellent  N.  E.  L.  A.  orchestra 
of  the  section  gave  several  selections  under  the  direction 
of  Mr.  M.  L.  Eastman.  A  glee  club  led  by  Mr.  Harold 
Wright  sang  very  acceptably,  and  there  was  a  humorous 
rehearsal  sketch  by  a  quartet  consisting  of  Messrs.  Wright, 
White.  McGovern  and  O’Brien. 


LIST  OF  PUBLIC-SERVICE  COMMISSIONS  REGU¬ 
LATING  ELECTRICAL  COMPANIES. 

So  rapidly  does  the  number  of  state  public-service  com¬ 
missions  increase  that  managers  of  electric-.service  com¬ 
panies  may  have  difficulty  in  keeping  track  of  them.  There¬ 
fore  a  list  of  commissions  regulating  electric  central-station 
companies,  prepared  for  the  rate  research  committee  of  the 
National  Electric  Light  Association  by  Mr.  W.  J.  Norton, 
of  120  West  .Adams  Street,  Chicago,  secretary  of  the  com- 
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mittee,  will  be  of  value  for  reference.  In  each  case  a 
reference  is  given  to  the  law  providing  for  the  creation 
of  the  commission. 

California — Railroad  Commission  of  the  State  of  Cali¬ 
fornia,  San  Francisco,  Cal.  New  law  extending  jurisdic¬ 
tion  over  electric-light  companies  effective  on  March  23, 
1912. — Statutes  of  1911,  part  2,  page  2164. 

Connecticut — Public  Utilities  Commission,  Hartford,  Conn. 

P.  A.  1911,  Chapter  128,  Section  i. 

Georgia — Railroad  Commission  of  Georgia,  Atlanta,  Ga. 

Code  of  1910,  Sections  2662-2663. 

Kansas — Public  Utilities  Commission,  Topeka,  Kan.  Laws 
of  1911,  Chapter  238. 

Maryland — Public  Service  Commission,  Baltimore,  Md. 
Laws  1910,  Chapter  180. 

Massachusetts — Board  of  Gas  &  Electric  Light  Commis¬ 
sioners,  Boston.  Chapter  121  Revised  Laws  and  as 
amended. 

Nebraska — Nebraska  State  Railway  Commission,  Lincoln, 
Neb.  Statutes  of  1907,  Section  10,650.  (Authority  only 
over  stock  and  bond  issues  of  electric  light  companies.) 
Nevada — Public  Service  Commission  of  Nevada,  Carson 
City,  Nev.  Statutes  of  1911,  Chapter  162. 

New  Hampshire — New  Hampshire  Public  Service  Com¬ 
mission,  Concord,  N.  H.  Laws  of  1911,  Chapter  164. 

New  Jersey — Board  of  Public  Utilities  Commissioners, 
Trenton,  N.  J.  Laws  of  1911,  Chapter  195. 

Nexv  York — Public  Service  Commission,  First  District, 
New  York,  N,  Y. ;  Public  Service  Commission,  Second 
District,  Albany,  N.  Y.  Consolidated  Laws  1910,  Chap¬ 
ter  673, 

Ohio — Public  Service  Commission  of  Ohio,  Columbus, 
Ohio.  Laws  of  1911,  page  549. 

Oklahoma — Corporation  Commission  of  Oklahoma,  Okla¬ 
homa  City,  Okla.  State  Constitution,  .Article  9,  Section 
18.  It  is  understood  that  in  this  State  the  electric  com¬ 
panies  deny  the  right  of  the  commission  to  fix  rates  for 
electric  energy. 

Oregon — Railroad  Commission  of  Oregon.  Salem,  Ore. 
Laws  of  1911,  Chapter  279. 

I'crmont — Public  Service  Commission,  Montpelier,  Vt. 

(P.  O.  Newport,  Vt.)  Laws  1908,  No.  116. 

Virginia — State  Corporation  Commission,  Richmond,  \'a. 
State  Constitution  1902,  Section  156,  Code  1904,  Section 
1313-A. 

Washington — Public  Service  Commission  of  Washington, 
Olympia,  Wash.  Laws  of  1911,  Chapter  117. 

Wisconsin — Railroad  Commission  of  Wisconsin.  Madison, 
Wis.  Laws  of  1907,  Chapter  499. 

In  addition  there  are  five  commissions  in  Canada  having 
jurisdiction : 

Dominion  of  Canada — Board  of  Railway  Commissioners 
for  Canada,  Railway  Act,  Revised  Statutes,  1907,  Chapter 
37;  Statutes  1908,  Chapters  61.  62;  Statutes  1910,  Chap- 
ter  59. 

New  Brunsivick — Board  of  Commissioners  of  Public  Utili¬ 
ties.  Acts  1910,  Chapter  5. 

Nova  Scotia — Board  of  Commissioners  of  Public  Utilities. 
Statutes  1909,  Chapter  i. 

Ontario — Ontario  Railway  and  Municipal  Board.  Statutes 
Ontario  1910,  Chapter  84;  amended  1911.  Chapter  55. 
Quebec — Quebec  Public  Utilities  Commission.  Revised 
Statutes  Quebec  1909,  Articles  718-768;  amended  Statutes 
1911,  Chapter  14. 

The'following  cities  also  have  commissions  with  jurisdic¬ 
tion  over  electric-light  companies: 

Wilmington,  Del. — Board  of  Public  Utility  Commissioners. 
Laws  1911,  Chapter  206. 

Missouri  cities — Revised  Statutes  1909,  Sections  8797  and 
9570,  and  city  ordinances  thereunder.  Public  utilities 
commissions  in  Kansas  City  and  St.  Joseph  and  Public 
.‘service  Commission.  St.  Louis. 


RELATION  OF  THE  COURTS  TO  PUBLIC- UTILITY 
COMMISSIONS. 


Mr.  Milo  R.  Maltbie,  of  the  Public  Service  Commission 
of  the  State  of  New  York,  First  Division,  addressed  the 
members  of  the  City  Club  of  Chicago  at  luncheon  on  March 
4  on  “The  Relation  of  the  Courts  to  the  Regulation  of 
Public  Utilities.”  The  speaker  pointed  out  the  importance 
of  co-operation  between  public-service  commissions,  rapidly 
increasing  in  number,  and  the  courts.  Obviously,  there 
must  be  some  system  of  court  review.  The  question  is. 
How  far  shall  that  system  go?  Probably  all  men  who  have 
given  study  to  the  situation  will  agree  that  there  are  three 
questions  relating  to  the  acts  of  public-service  commissions 
that  are  unquestionably  proper  subjects  for  review  by  the 
courts.  The  first  of  these  is  the  constitutionality  or  legality 
of  the  act  creating  the  commission ;  the  second  is  to  deter¬ 
mine  whether  the  commission  is  acting  within  its  delegated 
authority,  and  the  third  is  whether  the  commission  has 
acted  in  any  case  in  pursuance  of  proper  procedure  accord¬ 
ing  to  law. 

Beyond  these  three  points,  there  is  a  divergence  of  view.s 
as  to  whether  the  court  should  have  broad  powers  in  review¬ 
ing  the  acts  of  public-utility  commissions  or  narrow  and  re¬ 
stricted  powers.  Some  contend  that  the  jurisdiction  of  the 
courts  should  end  with  consideration  of  questions  raised 
under  the  three  points  mentioned.  Others  advocate  broad 
powers  by  which  the  courts  may  determine  the  merits  of 
each  case  brought  up  tb  them  on  appeal  from  the  decisions 
of  the  commissions.  Mr.  Maltbie  is  in  favor  of  a  limited 
court  review.  He  thinks  the  court  should  not  go  into  the 
evidence  laid  before  the  commission  unless  the  order  of  the 
commission  is  palpably  wrong.  This  view  does  not  take 
away  from  the  corporations  any  defense  that  they  had  be¬ 
fore  the  creation  of  the  commissions.  Further,  the  Legisla¬ 
ture  may  remove  a  commissioner  or  commissioners  from 
office  or  indeed  abolish  the  commission  altogether  in  case 
of  wrongdoing. 

The  speaker  went  on  to  .say  that  in  his  opinion  the  courts 
are  not  well  qualified  to  handle  these  cases.  Often  the 
investigations  are  very  complicated  and  technical,  and  one 
was  mentioned  where  the  evidence  filled  4000  typewritten 
pages  and  there  were  200  exhibits.  To  depend  on  the 
courts  for  the  ultimate  decision  would  lead  to  shifting 
responsibility  from  the  commissions  to  the  courts,  and  this 
would  be  bad  for  the  courts,  bad  for  the  commissions  and 
bad  for  the  corporations  themselves,  as  Mr.  Maltbie  be¬ 
lieves,  in  the  long  run.  , 

Judge  Julian  W.  Mack,  of  the  recently  established  United 
States  Commerce  Court,  who  was  present,  also  addressed 
the  members  on  the  subject.  Judge  Mack  remarked  that  he 
agreed  with  much  that  Mr.  Maltbie  had  said.  However,  he 
thinks  that  the  courts  should  have  the  power  to  determine 
whether  there  is  a  substantial  basis  of  evidence  back  of  a 
commission’s  order.  He  did  not  think  the  so-called  broad 
power  of  review  by  the  courts  was  necessary,  but  it  would 
be  perhaps  dangerous  not  to  permit  the  courts  to  exercise  a 
limited  review  of  the  decisions  of  commissions.  He  touched 
on  the  question  of  how  far  a  legislature  can  delegate  its 
powers  to  a  commission,  and  pointed  out  how  the  rights, 
both  of  the  people  and  the  corporations,  might  be  safe 
guarded  in  cases  where  appeals  are  taken  to  the  courts. 
.\s  a  matter  of  fact,  in  the  case  of  the  Interstate  Commerce 
Commission  a  very  .small  percentage  of  appeals  is  taken 
to  the  federal  courts  from  decisions  that  have  been  made 
by  the  commission. 

Mr.  Maltbie  replied  briefly  to  Judge  Mack,  and  it  wa> 
revealed  that  there  was  a  considerable  divergence  between 
the  practice  of  the  federal  courts  and  that  of  the  Court 
of  Appeals  of  New  York  State  in  relation  to  the  matter  of 
appeals  taken  from  decisions  of  public-service  commi'^- 
sions. 
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MASSACHUSETTS  COMMISSION. 

The  Gas  and  Electric  Light  Commission  has  issued  a 
decision  dismissing  the  petition  of  the  Haverhill  Gas  Com¬ 
pany  for  approval  of  an  issue  of  new  capital  stock  of  the 
par  value  of  $900,000,  the  proceeds  being  desired  for  use 
for  the  acquisition  of  the  real  and  personal  property  of  the 
Haverhill  Gas  Light  Company  and  the  improvement  of  the 
property  thus  acquired.  The  issue  chiefly  involved  was  the 
authority  of  the  board  to  approve  an  issue  of  stock  the  pro¬ 
ceeds  of  which  were  to  be  applied  to  the  purchase  from 
the  old  company  of  the  plant  and  property  now  used  and 
necessary  for  the  supply  of  gas  by  the  old  company  to 
the  inhabitants  of  Haverhill.  The  evidence  submitted  by 
the  company  showed  that  the  latter  intended  to  apply  the 
proceeds  of  stock  of  the  par  value  of  $630,000  to  the 
acquisition  of  the  plant  and  property  of  the  Haverhill  Gas 
Light  Company,  and  the  proceeds  of  the  rest  of  the  stock 
covered  by  the  application  to  the  cost  of  reconstructing 
and  adding  to  the  plant.  Evidence  was  also  submitted  by 
the  company  tending  to  show  that  the  value  of  the  property 
to  be  acquired  from  the  old  company  was  $630,000,  and 
that  the  new  company  intended  upon  acquiring  the  plant 
and  property  of  the  old  company  to  utilize  the  latter  in 
supplying  gas  to  the  inhabitants  without  any  interruption 
in  tlie  service  or  diminution  in  the  facilities  for  supply. 

At  the  hearings  counsel  for  the  Municipal  Council  of 
Haverhill  raised  the  question  that  the  Haverhill  Gas  Light 
Company  could  not  make  a  valid  sale  and  conveyance  of  its 
plant  to  the  Haverhill  Gas  Company,  and  that  therefore  an 
issue  of  stock  by  the  latter  company  could  not  be  lawfully 
approved  for  the  purpose  of  acquiring  the  former’s  plant, 
riie  same  persons  own  and  control  the  corporate  destinies 
of  both  the  old  and  new  companies,  a  single  plant  being 
involved.  An  important  reason  given  in  explaining  the 
plans  of  the  controlling  interest,  Messrs.  Stone  &  Webster, 
of  Hoston,  was  that  by  transferring  the  plant  to  the  new 
company  it  might  be  represented  by  capital  stock  more 
nearly  equivalent  at  par  to  its  value.  This  purpose  could 
not  be  accomplished  if  the  ownership  of  the  plant  was 
retained  by  the  old  company  without  the  declaration  of  a 
stock  dividend,  in  direct  violation  of  the  statutory  provision. 
'I'he  board  found  that,  as  an  issue  merely  for  account  of  the 
old  plant  of  an  increased  amount  of  stock  by  the  new  com¬ 
pany  would  pass  directly  into  the  hands  of  the  same  per¬ 
sons,  precisely  the  same  result  would  be  secured  so  far  as 
relates  to  them  or  to  the  public.  The  board  therefore 
statetl,  in  a  ruling  on  April  6,  1911,  that  it  could  not  in  any 
event  see  its  way  clear  to  approve  the  issue,  for  account  of 
the  purchase  of  the  old  plant,  prior  to  the  recent  expendi¬ 
ture  thereon,  of  any  stock  in  excess  of  a  par  value  of 
$75,o(xi.  The  fact  that  the  company  was  a  solvent,  going 
concern  was  influential  in  the  determination  of  the  ruling. 
'I'he  commission  recognized  that  its  determination  could 
make  the  proposed  conveyance  neither  valid  nor  invalid, 
but  was  of  the  opinion  that  the  transaction  at  issue  and  the 
questions  raised  were  of  such  importance  that  no  issue  of 
stock  for  the  desired  purpose  ought  to  be  approved  until 
either  the  conveyance  had  been  made  or  until  its  legality 
had  been  determined  by  some  judicial  tribunal.  'I'he 
amount  of  stock  now  outstanding  in  the  name  of  the  Haver¬ 
hill  Gas  Light  Company  is  $75,000. 

In  closing  its  complete  decision,  now  made  public,  the 
commission  says;  “The  importance  of  the  questions  in¬ 
volved  in  this  case,  the  wide  divergence  between  counsel 
as  to  the  law  and  public  policy  applicable  thereto  and  the 
ability  with  which  their  respective  views  were  urged  made 
it  seem  appropriate  last  spring  to  consider  at  some  length 
the  board’s  own  views  with  respect  to  the  matters  dis¬ 
cussed  in  the  argument  upon  the  city’s  motion  to  dismiss. 
The  issue  raised  by  that  motion,  however,  involves  pri¬ 


marily  the  authority  of  the  board  to  approve  an  issue  of 
stock  the  proceeds  of  which  are  to  be  applied  to  the  pur¬ 
chase  from  the  old  company  of  the  plant  and  property 
now  used  and  necessary  for  the  supply  of  gas  by  the  old 
company  to  the  inhabitants  of  Haverhill.  In  reaching 
its  decision  the  board  has  not  deemed  it  necessary  to  de¬ 
termine  the  value  of  the  property  now  owned  by  the  old 
company  which  the  new  company  now  proposes  to  acquire.” 
I'he  petition  is  therefore  dismissed. 

'I'he  Gas  and  Electric  Light  Commission  has  received  a 
petition  signed  by  a  number  of  customers  of  the  Dedham 
&  Hyde  Park  Gas  &  Electric  Light  Company  requesting 
the  board  to  order  a  reduction  in  the  price  charged  by  the 
company  for  gas. 

The  Highway  Commission  has  sent  a  reply  to  the  Senate 
in  response  to  an  inquiry  from  the  latter  regarding  the 
expediency  of  further  reductions  in  the  rates  of  the  New 
England  'felephone  &  Telegraph  Company  in  the  Boston 
metropolitan  district.  The  commission  concludes  that  until 
further  data  have  been  received  and  longer  experience  has 
been  had  with  the  rates  now  in  force  no  additional  re¬ 
ductions  should  be  recommended.  An  investigation  by 
Messrs.  D.  C.  &  W.  B.  Jackson,  Boston,  consulting  engi¬ 
neers  to  the  board,  indicates  that  between  December,  1910, 
and  December,  1911,  nearly  40,000  subscribers  had  taken 
rates  under  the  new  schedule  recommended  by  the  com¬ 
mission,  and  that  there  are  still  about  15,600  subscribers 
who  retain  the  obsolete  rates,  the  company  having  ex¬ 
tended  until  March,  1913,  the-  time  during  which  sub¬ 
scribers  to  the  four  and  six-party  unlimited  suburban  resi¬ 
dence  rates  could  retain  them.  Messrs.  Jackson  report  that 
the  subscribers  are  paying  on  an  average  about  $3  less  to 
the  company  for  each  telephone  in  the  metropolitan  district 
than  under  the  old  rates,  thus  effectively  disposing  of  the 
popular  impression  that  the  revision  had  been  of  an  upward 
character.  Over  120,000  telephones  are  in  service  in  the 
district,  and  the  immediate  effect  has  been  to  cut  the  com¬ 
pany’s  revenues  by  about  $360,000  per  year.  'I'he  com¬ 
mission  states  that  this  reduction  was  foreseen  by  it,  and 
that  it  feels  reasonably  certain  that  when  the  new  schedule 
lias  been  in  full  effect  for  a  longer  period  of  time  there 
will  be  a  considerable  recoupment,  both  on  account  of  the 
larger  numbers  of  new  subscribers  secured  and  the  closer 
adjustment  of  revenue  from  large  consumers  to  the  volume 
of  their  business. 

WISCONSIN  COMMISSION. 

I'he  commission  has  issued  its  decision  in  the  Waupaca 
street-lighting  controversy.  'I'he  matter  was  taken  up  at 
the  joint  request  of  the  Waupaca  Light  &  Railway  Company 
and  the  city  of  Waupaca  that  the  commission  should  act  as 
arbitrator  and  investigate  and  adjust  certain  questions  re¬ 
lating  to  street  lighting  in  the  city  of  Waupaca.  From 
1886  to  1904  the  Waupaca  Light  &  Railway  Company  used 
the  9.6-amp  open  direct-current  arc  lamps  for  street  light¬ 
ing,  under  a  contract  which  called  for  lamps  of  2000 
nominal  candle-power.  In  the  year  1904  the  old  open  arc 
was  abandoned  and  the  6.6-amp  inclosed  alternating-current 
arc  substituted  therefor.  Although  the  contract  still  speci¬ 
fied  a  lamp  of  2000  nominal  candle-power,  no  objection  to 
the  substitution  was  raised  by  the  city  until  early  in  1910, 
when  the  city  refused  to  pay  the  lighting  bills  on  the 
ground  that  the  inclosed  arc  was  not  a  fair  substitute  for 
the  open  arc  under  the  terms  of  the  contract.  In  March, 
1910,  the  company  increased  the  current  in  its  arc  circuit 
from  6.6  amp  to  7  amp,  where  it  has  since  remained.  The 
main  point  which  the  commission  was  called  upon  to  decide 
was  whether  the  substitution  was  a  fair  one,  and,  if  not. 
what  damage,  if  any,  the  city  had  sustained  because  of 
such  substitution  previous  to  March,  1910;  also  what  adjust¬ 
ment  of  differences  after  March,  1910,  would  be  fair  to 
both  parties. 

Mr.  .Mton  D.  Adams,  in  a  brief  prepared  for  the  city  of 


March  9,  1912. 


ELECTRICAL  WORLD. 


Waupaca,  found  that  each  inclosed  arc  was  worth  35.64 
per  cent  of  the  contract  rate  when  operated  at  6.6  amp  and 
37.80  per  cent  when  operated  at  7  amp.  His  conclusions 
were  based  upon  the  average  mean  hemispherical  candle- 
power  per  watt  as  given  by  various  authorities  and  watt 
tests  made  upon  the  lamps  in  Waupaca.  The  engineering 
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tioning  the  expenses  over  the  different  departments,  the 
following  unit  costs  for  incandescent  lighting  were  arrived 
at:  17.32  cents  per  kw-hr.  for  one  hour’s  daily  use  of  the 
active  connected  load;  12.26  cents  for  two  hours’  daily  use; 
10.58  cents  for  three  hours’  daily  use;  9.23  cents  for  five 
hours’  daily  use,  etc.  Upon  this  basis  two  schedules  were 


INTENSITY  OF  ILLUMINATION. 


Ratio  of 


6.6  amp  a.c.  arc  to  9.6  amp  d.c.  arc 
7.0  amp  a.c.  arc  to  9.6  amp  d.c.  arc 

7.5  amp  a.c.  arc  to  9.6  amp  d.c.  arc 

6.6  amp  a.c.  arc  to  7.5  amp  a.c.  arc 

7.0  amp  a.c.  arc  to  7  5  amj)  a.c.  arc 


Distance  in  Feet. 


50  ft. 

100  ft. 

150  ft. 

200  ft. 

250  ft. 

.Averages. 

41.8 

54.0 

54.3 

63.1 

60.3 

54.7 

40.4 

55.2 

57.5 

68.4 

75.8 

59.5 

55.3 

62.2 

70.1 

80.4 

84.5 

70.5 

75.7 

86.5 

77.6 

78.3 

71.5 

77.9 

73.2 

88.7 

82.2 

85.2 

90.0 

83.9 

Staff  of  the  commission  made  a  very  thorough  investigation 
of  the  question,  besides  analyzing  in  detail  the  results  ol 
the  Colorado  Springs  lighting  controversy  and  the  recom¬ 
mendations  of  the  National  Electrical  Light  Association 
with  reference  to  arc  lighting.  A  large  number  of  photo¬ 
metric  tests  were  made  in  different  cities  in  order  to  get  a 
comparison  of  the  different  types  of  arc  lamps  under  service 
conditions.  A  number  of  cities  were  selected  where  the 
lighting  service  was  considered  satisfactory  and  where  data 
upon  the  normal  illumination  offered  by  9.6-amp  direct-cur¬ 
rent  arcs  and  6.6-amp,  7-amp  and  7.5-amp  alternating-cur¬ 
rent  arcs  could  be  obtained.  The  final  conclusions  arrived 
at  are  embodied  in  the  accompanying  table. 

The  commission  concluded  that,  in  so  far  as  intensity  of 
illumination  alone  was  considered,  the  6.6-ann'  inclosed 
alternating-current  arc  was  inferior  to  the  7.5-amp  alter¬ 
nating-current  arc  by  from  18  to  20  per  cent,  and  that  the 
7-amp  arc  was  inferior  by  about  10  per  cent.  The  7.5-amp 
inclosed  arc  is  generally  admitted  to  be  practically  equiva¬ 
lent  to  the  9.6-amp  open  direct-current  arc.  The  commis¬ 
sion  was  of  the  opinion  that  the  comparison  of  radiants  by 
ratios  of  illumination  produced  at  a  certain  distance  from 
the  lamp  is  hardly  sufficient  as  a  measure  of  the  relative 
merits  of  the  radiants.  In  an  effort  to  reach  some  reason¬ 
able  basis  for  comparison  of  the  intangible  qualities  of  the 
various  types  of  arc  lamps,  the  engineering  department 
carried  out  a  series  of  tests  and  observations,  the  results  of 
which,  while  not  admitting  of  exact  mathematical  expres¬ 
sion,  led  to  the  conclusion  that  the  inclosed  alternating-cur¬ 
rent  arc  lamp  practically  made  up  for  its  lack  of  intrinsic 
brilliancy  by  its  steadiness,  better  light  distribution  and  the 
general  satisfaction  that  it  gave. 

The  commission  held  that  the  7-amp  inclosed  alternating- 
current  arc  was  so  near  the  equivalent  of  the  9.6-amp  open 
direct-current  arc  that  the  difference,  if  any.  was  too  small 
to  be  measured  by  any  monetary  standard.  In  this  connec¬ 
tion  it  was  pointed  out  that  the  analysis  of  the  costs  of 
service  in  the  street-lighting  department  .showed  that,  even 
with  the  decreased  cost  occasioned  by  the  substitution  of 
the  new  lamps,  the  revenues  were  insufficient  to  provide  a 
reasonable  return  upon  the  investment  properly  apportioned 
to  street  lighting. 

.^t  the  request  of  the  city  of  Richland  Center,  the  com¬ 
mission  has  inve.stigated  the  rate  situation  there  and  has 
recommended  alternate  schedules  of  charges  to  be  put  into 
effect  by  the  Richland  Center  Municipal  Light  &  Water 
Plant.  An  investigation  of  the  income  accounts  for  the 
year  ended  June  30,  1911,  showed  that  the  plant  is  at 
present  unable  to  meet  its  ordinary  expenses  of  operation, 
even  when  taxes,  depreciation  and  interest  are  excluded. 
By  including  an  allowance  for  these  items  the  commission 
found  that  the  actual  gross  operating  expenses  exceeded 
those  reported  by  the  plant  by  about  35  per  cent.  Appor- 


rccommended:  First,  a  primary  rate  of  15  cents  net  per 
kw-hr.  for  energy  used  equivalent  to  or  less  than  the  first 
thirty  hours’  use  per  month  of  the  active  connected  load;  a 
secondary  rate  of  12  cents  net  for  the  next  sixty  hours'  use; 
an  e.xcess  rate  of  7  cents.  Second,  a  primary  rate  of  12 
cents  net  for  the  first  sixty  hours’  use,  with  an  excess  rate 
of  7  cents.  The  revenue  would  be  practically  the  same 
under  either  schedule.  The  former  meter  rental  of  25  cents 
per  month  is  to  be  abolished  and  the  minimum  bill  is  fixed 
at  75  cents  per  month.  To  replace  the  old  flat  rate  of  $65 
per  year  per  arc,  a  rate  of  $80  per  year  per  arc  was  sug¬ 
gested  for  the  all-night  arcs  and  a  rate  of  $60  per  year  for 
the  dusk  to  midnight  arcs. 

MARYLAND  COMMISSION. 

The  Maryland  Public  Service  Commission  has  held  a 
hearing  on  the  complaint  of  the  Baltimore  Electrical  Supply 
Company  and  other  Baltimore  concerns  that  the  Consoli¬ 
dated  Gas,  Electric  Light  &  Power  Company  is  engaged  in 
the  business  of  wiring  houses  and  selling  electrical  fixtures, 
desjiite  the  fact  that  the  company’s  charter  does  not 
authorize  it  to  engage  in  these  branches  of  the  business. 
Isaac  Lobe  Straus,  who  appeared  in  behalf  of  the  com¬ 
plainants.  contended  that  the  generation  of  electricity  is  a 
thing  apart  from  wiring  houses,  etc.,  and  predicted  that  if 
the  company  is  not  restrained  hundreds  of  small  dealers  in 
Baltimore  will  be  forced  out  of  business, 

.\n  application  was  submitted  by  the  Mount  Washington 
F.lectric  Light  &  Power  Company  asking  authority  to  lease 
its  plant  to  the  Consolidated  company. 

The  Chamber  of  Commerce  of  Baltimore  last  week  filed 
in  court  a  petition  asking  that  the  recent  action  of  the 
Public  Service  Commission  in  fixing  telephone  rates  be  set 
aside.  The  petition  attacks  the  constitutionality  of  the  law 
which  provided  for  the  creation  of  the  commission,  and,  in 
addition  to  requesting  an  injunction  against  the  commission 
and  the  Chesapeake  &  Potomac  Telephone  Company,  asks 
that  the  commission  be  declared  a  body  operating  under  a 
law  in  violation  of  the  constitution.  It  also  asks  that  an 
injunction  be  granted  restraining  the  Chesapeake  &  Poto¬ 
mac  Telephone  Company  from  making  any  of  the  proposed 
changes  in  rates,  and  that  the  court  declare  the  schedule  of 
rates  approved  by  the  commission  null  and  void. 

Commissioner  Joshua  W.  Ilering  was  questioned  by  the 
judiciary  committee  of  the  State  Senate  last  week  for  five 
hours  and  a  half  on  the  acts  of  the  commission.  The  tele¬ 
phone  case  and  the  fact  that  the  United  Railways  had  re¬ 
voked  the  commutation  tickets  were  the  chief  matters  con¬ 
sidered.  Later  Mr.  Hering  sent  to  the  chairman  of  the 
judiciary  committee  a  recommendation  that  an  amendment 
to  the  public  service  act  be  passed  empowering  the  commis¬ 
sion  to  compel  street  railways  and  other  common  carriers 
in  Maryland  to  issue  commutation  tickets  to  commuters. 
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'1  lie  complaint  of  the  I’atapsco  Electric  &  Manufacturing 
Company  against  the  Consolidated  Gas,  Electric  Light  & 
Power  Company  was  heard  before  the  commission  last  week. 
Mr.  V^ictor  G.  Bloede,  president  of  the  Patapsco  company, 
alleged  that  the  electric  company  is  trying  to  eliminate  his 
company  from  the  electrical  field  by  unfair  discriminations 
in  the  rates  charged  through  subsidiary  companies  in  Balti¬ 
more  County.  Mr.  Herbert  Wagner,  who  alone  represented 
the  Consolidated  interests,  said  that  Mr.  Bloede  did  not  have 
a  plant  that  was  capable  of  supplying  Baltimore  with  power, 
and  that  the  activities  of  the  Patapsco  company  were  only 
inspired  by  a  desire  to  force  the  Consolidated  to  purchase  it. 

OHIO  COMMISSION. 

rile  Public  Service  Commission  has  refused  the  request 
<»f  the  Sycamore  'Pelephone  Company,  Sycamore,  for  per¬ 
mission  to  sell  its  property  to  another  company  bearing  the 
same  name  for  $6o,ooo.  The  commission  considers  the 
price  too  high.  Messrs.  George  A.  Klalir,  J.  Klahr  and 
1'.  C.  Samsee  and  Emma  M.  Samsee  own  the  business,  and 
had  it  incorporated  with  a  capital  stock  of  $75,000. 

The  Western  Union  Telegraph  Company  has  filed  a  com¬ 
plaint  with  the  commission  to  the  effect  that  the  Cleveland, 
Painesville  &  Eastern  Traction  Company  is  stringing  high- 
tension  wires  in  Lake  County  in  such  close  proximity  to 
the  telegraph  wires  as  to  make  them  dangerous.  It  asks 
that  the  railway  company  be  restrained  from  doing  this. 
The  Western  Union  wires  are  on  the  right-of-way  of  the 
Lake  Shore  &  Michigan  Southern  road. 

Complaint  has  been  filed  against  the  Northern  Ohio  Trac¬ 
tion  &  Light  Company  by  the  Board  of  Control  of  Akron  to 
the  efifect  that  cars  are  operated  on  the  Akron  city  lines 
without  conductors,  that  there  are  not  enough  cars  in 
operation,  that  they  are  inadequate  in  size  on  many  lines, 
crowded  beyond  reason,  unsanitary,  ill  ventilated  and  main¬ 
tained  at  uncomfortable  temperatures. 

NEW  YORK  COMMISSION. 

Hearings  were  continued  Eeb.  29  and  March  6  before 
Commissioner  Maltbie,  of  the  First  District,  on  the  com¬ 
plaint  of  certain  organizations  of  stationary  engineers  in 
New  York  that  discriminatory  rates  are  given  by  the  New 
York  Edison  Company  to  large  users  of  energy.  Counsel 
for  the  complainants  examined  employees  of  lighting  and 
steam-heating  companies  in  New  York  with  the  idea  of 
learning  what  competitive  conditions  exist  between  them. 
.'\s  the  greater  part  of  the  information  obtained  has  been 
a  matter  of  public  record  for  several  years,  very  little 
progress  is  being  made  in  the  matter.  The  next  hearing  is 
scheduled  for  March  ii  at  2:30  p.  m. 


Current  News  and  Notes. 


Marconi  a  Senator. — .According  to  a  newspaper  dis¬ 
patch,  Marconi  has  been  appointed  a  life  senator  by  the 
Italian  government.  Previously  he  had  declined  to  accept 
a  title  of  nobility. 

*  *  * 

Kentucky  Telephone  Legislation. — A  bill  providing 
for  physical  connection  of  the  Independent  telephone  com¬ 
panies  with  the  long-distance  lines  of  the  Bell  companies 
has  passed  the  Kentucky  Senate  by  a  vote  of  17  to  12. 

♦  ♦  * 

Tests  of  Electric  Meters. — Reports  of  tests  of  electric 
meters  made  to  the  New  York  Public  Service  Commission. 
Second  District,  during  January,  1912,  show'  that  of  the 
total  number  406.  or  5.49  per  cent,  were  fast;  6126,  or  82.83 
per  cent,  were  accurate,  and  864,  or  11.68  per  cent,  were 
slow.  Of  the  total  of  238  companies,  thirty-seven  did  not 
report,  and  of  those  reporting  seventy-three  made  no  tests. 


Proportion  of  Taxes  to  Gross  Income. —  The  Common¬ 
wealth  Edison  Company,  of  Chicago,  pays  to  government, 
state  and  municipality,  about  $1,100,000  a'year  iu  taxes  and 
various  forms  of  compensation.  As  the  gross  earnings  are 
about  $15,000,000  a  year,  the  company  pays  out  about  yj'i 
per  cent  of  its  entire  receipts  for  the  privilege  of  doing 
business. 

*  *  * 

Resiuence  Rates  B.vseu  on  .\re.\. —  Ihe  rate  research 
committee  of  the  National  Electric  Light  Association  de¬ 
sires  to  receive  the  schedules  and  actual  experience  of  mem¬ 
ber  companies  using  either  the  room  or  area  basis  as  a 
method  for  determining  the  demand  differential  or  flat  rates 
based  upon  demand,  with  or  without  current-limiting 
devices.  The  names  of  any  companies  known  to  be  using 
these  classes  of  residence  rates  are  desired.  Mr.  E.  W. 
Lloyd.  120  West  .‘\dams  Street,  Chicago,  is  chairman  of  the 
committee. 

♦  *  * 

The  Ili.umination  of  Ni.\g.\ra  Falls. — It  has  been  esti¬ 
mated  that  Niagara  Falls  can  be  effectively  illuminated 
artificially  at  night  by  means  of  an  equipment  costing  about 
$100,000  to  install  and  about  $5,000  per  year  to  maintain. 
It  is  now  proposed  that  the  cost  be  borne  equally  by  the 
State  of  New  York  and  the  Province  of  Ontario.  Senator 
Robert  H.  Gittins  has  introduced  a  bill  at  Albany  to  pro¬ 
vide  for  New  York’s  share  of  the  expense,  while  Hon.  Evan 
E.  Fraser  has  prepared  a  bill  for  immediate  introduction 
in  the  Parliament  of  Ontario  for  an  appropriation  to  cover 
Ontario’s  share.  It  is  understood  that  the  hydroelectric 
companies  operating  at  Niagara  Falls  will  furnish  the  elec¬ 
trical  energy  without  cost. 

*  *  * 

Mercury-Yapor  Rectifier  Patent  Office  Proceeding. 
— Patent  Commissioner  E.  B.  Moore  has  rendered  a  de¬ 
cision  awarding  priority  to  E.  Weintraub  in  an  interference 
proceeding  involving  a  means  of  electrolytic  rectifier  ex¬ 
citation  independent  of  the  source  of  supply.  The  date  of 
conception  of  the  invention  by  Weintraub  was  March  23, 
1903,  and  it  was  held  that  the  contesting  inventor,  Percy 
H.  Thomas,  had  not  established  a  date  of  conception  prior 
to  this.  The  latter  claimed  conception  on  Feb.  14,  1903. 
but  later  made  an  amendment  to  this  statement  and  sub 
stituted  Jan.  21,  1903,  as  the  date.  The  Patent  Office  held 
that  not  only  w'as  the  invention  not  disclosed  in  the  applica¬ 
tions  referred  to  by  Thomas  but  the  equivalent  is  not  found 
therein.  In  the  contest  it  was  alleged  that  the  invention  was 
not  original  w'ith  Weintraub,  but  that  he  derived  his  knowl¬ 
edge  thereof  from  Dr.  Steinmetz.  The  commissioner  held, 
however,  that  this  is  a  matter  immaterial  in  relation  to  the 
(luestion  of  priority  hetw'een  Thomas  and  Weintraub. 

*  *  * 

Investigation  of  Electric-Vehicle  Operation. — The 
department  of  electrical  engineering  of  the  Massachusetts 
Institute  of  Technology  has  under  way  an  investigation  on 
the  adaptability  of  electric  vehicles  for  trucking  purposes, 
more  especially  with  reference  to  the  conditions  in  Boston 
and  its  vicinity.  The  work  is  being  carried  on  by  Mr.  H.  1  . 
Thomson  along  several  particular  lines,  including  cost  oi 
the  service,  convenience  of  the  service,  difficulties  and  ex¬ 
penses  due  to  the  delays  in  loading  and  unloading  at  freiglit 
houses,  delays  caused  by  drivers,  and  corresponding  matters. 
The  railroads  entering  Boston  are  co-operating  in  that  part 
of  the  investigation  relating  to  time  occupied  in  loading 
and  unloading  trucks  at  the  freight  houses,  including  the 
time  occupied  in  getting  to  the  loading  platform.  Tlie 
freight  house  conditions  are  being  investigated  by  students 
■of  the  department  under  the  direction  of  Mr.  Thomson. 
An  appropriation  for  this  work  was  made  to  the  In.stitution 
by  the  Edison  Electric  Illuminating  Company  of  Boston. 
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VVATtK-l’owER  IN  MINNESOTA. — It  is  estimated  by  Mr. 
George  A.  Ralph,  Minnesota  state  drainage  engineer,  that 
the  available  water-power  on  the  streams  of  the  State  totals 
553.700  hp,  only  113,100  hp  of  which  has  been  developed. 
The  undeveloped  power  of  440,600  hp  at  low  water  can  be 
increa.sed  to  716.900  hp  by  constructing  storage  reservoirs. 

*  *  * 

UiKECT-CuKKENT  2400-V01.T  SYSTEM. — Seventeen  2400- 

volt  direct-current  locomotives,  each  to  weigh  75  tons,  are 

being  built  at  Schenectady,  X.  V.,  for  the  Butte,  Anaconda 
&  Pacific  Railway,  in  Montana.  The  system,  which  is  now 
operated  by  steam,  will  be  the  first  of  any  magnitude  in 
the  world  to  utilize  such  high-voltage  direct  current.  Kn- 
ergy  will  be  furnished  by  the  Butte  Electric  &  Power  Com- 
jiany  to  two  looo-kw  substations  in  Butte  and  .\naconda 
26  miles  apart. 

*  *  * 

lAiFLOYEEs’  Insurance  AND  1’ensions  in  Phii.adeumii.v. 
— The  plan  for  employees'  insurance  by  which  a  death 
benefit  of  $500  was  paid  to  the  families  or  beneficiaries  of 
certain  employees  of  the  Philadelphia  Rapid  Transit  Com¬ 
pany  has  been  extended  so  as  to  include  all  employees  of  the 
company  more  than  twenty-one  years  old  who  have  been  in 
the  continuous  service  of  the  company  for  two  years  prior 
to  their  death  and  were  in  receipt  of  compensation  from 
the  company  not  to  exceed  $200  per  month.  The  company 
has  paid  $500  as  death  benefits  to  each  of  the  families  or 
beneficiaries  of  fifty-four  men  during  the  past  eight  months. 
The  plan  for  employees’  pensions,  by  which  a  pension  of 
$20  per  month  was  paid  to  certain  employees,  has  also  been 
extended  so  as  to  include  all  employees  of  the  company 
sixty-five  years  old  who  have  completed  twenty-five  years 
of  continuous  service  in  the  employ  of  the  company  and 
who  are  in  receipt  of  compensation  from  the  company  not 
to  exceed  $200  per  month.  There  are  at  this  time  forty-two 
men  drawing  such  pensions  from  the  company. 

*  *  * 

Augi.aize  Hydroei.ectric  Plant. — The  Auglaize  Power 
Company’s  500-ft.  dam  across  the  Auglaize  River.  3  miles 
southeast  of  Defiance.  Ohio,  has  been  completed,  notwith¬ 
standing  the  inclement  weather  and  the  immense  amount  of 
water  in  the  river  from  the  heavy  snows  and  thaws.  A 
great  field  of  ice  above  the  dam  broke  recently,  but  the 
property  was  not  damaged.  The  spillways  were  opened  and 
ati  attempt  was  made  to  keep  the  water  down,  hut  at  one 
time  it  rose  a  foot  above  the  top  of  the  dam  and  ran  over 
it  the  entire  length  of  the  structure.  When  it  is  known 
that  the  dam  is  28  ft.  high,  the  amount  of  water  above  it  can 
perhaps  be  realized.  The  framework  of  the  power  house  is 
up  and  will  be  inclosed  within  a  short  time.  Several  trans¬ 
mission  towers  have  also  been  erected  between  the  plant  and 
Defiance.  It  is  expected  that  the  plant  will  be  ready  for 
operation  by  May,  and  within  a  year  connection  will  be 
made  with  the  company’s  hydraulic  plant  on  the  Maumee 
River,  which  will  make  it  possible  to  furnish  energy  at  al. 
points  between  Defiance  and  Toledo. 

*  ♦  * 

Barton  Hydroei.ectric  Plant  of  Eastern  Michigan 
I'oMPANY. — The  Eastern  Michigan  Edison  Company,  which 
operates  several  small  water-power  plants  on  the  Huron 
River  near  Ann  Arbor,  is  now  developing  a  29-ft.  head  at 
the  so-called  Barton  site,  several  miles  from  Ann  Arbor. 
( )ne  looo-kw  and  one  500-kw  vertical  unit  will  be  installed, 
the  separately  driven  exciter  occupying  a  position  between. 
This  arrangement  is  similar  to  that  of  the  Sturgis  (Mich.) 
municipal  plant,  recently  de.scribed  in  these  columns,  for 
which  Mr.  Gardner  S.  Williams  was  also  consulting  en¬ 
gineer.  At  Barton  use  will  be  made  of  the  spiral  wheel- 
chambers  first  applied  at  Sturgis,  permitting  less  restricted 
tangential  movement  of  the  water  entering  the  turbines. 
There  will  ahso  be  provision,  at  time  of  flood,  for  dis¬ 
charging  the  waste  water  through  the  draft  tubes,  increas¬ 


ing  the  effective  hydraulic  head  on  the  waterwheels.  This 
flood  water  will  be  delivered  across  the  bottom  of  elbows 
in  the  discharge  tubes  and  is  expected  to  add  a  foot  or  more 
to  the  normal  hydrostatic  pressure.  The  Barton  site  was 
formerly  an  old  mill  development,  and  by  closing  off  the 
early  millrace  construction  can  be  prosecuted  during  the 
spring  season  and  the  plant  be  made  ready  for  operation  by 
fall.  The  deck  of  the  hollow  concrete  dam  will  be  com¬ 
posed  of  a  succession  of  inclined  arched  slabs,  and  reser¬ 
voirs  3  miles  in  length  will  be  impounded. 

♦  ♦  * 

SOCIETY  MEETINGS. 

Jovian  Electrical  League. — At  the  meeting  of  tlie 
Jovian  Electrical  League  held  in  the  Hotel  Bingham,  Phila¬ 
delphia,  March  7,  Mr.  Olin  Bryan,  past-president  of  the 
b'raternal  Society  Law  .\s.sociation.  was  the  guest  of  honor 
and  addressed  the  gathering  upon  “Opportunity.” 

*  *  * 

hh.ECTRic  Refin iNc;  of  Iron  and  Steel. — At  a  meeting 
of  the  Engineers’  Society  of  Western  Pennsylvania  held  in 
Pittsburgh  on  Feb.  24  Dr.  J.  W.  Richards,  of  Lehigh  Uni 
versity,  delivered  a  lecture  on  the  progress  made  in  Sweden 
during  the  past  year  in  the  electric  refining  of  iron  and 
steel.  At  Trollhattan  the  government  sells  energy  at  $12 
per  hp-year;  at  other  places  in  Sweden  the  cost  is  as  low  a> 
$6.  At  Trollhattan  the  electric  furnace  consumes  1300 
kw-hr.  per  ton  of  iron.  Mr.  E.  T.  Snyder  stated  that  the 
Illinois  Steel  Company  has  found  the  cost  of  electric  re 
fining  almost  as  low  as  that  of  the  open-hearth  process, 
while  the  steel  is  tougher. 

*  *  ♦ 

Convention  of  Electrical  Contractors. — The  annual 
meeting  of  the  National  Electrical  Contractors’  Association 
will  be  held  in  Denver,  Col.,  July  17,  18  and  19.  The  head¬ 
quarters  of  the  association  will  be  at  the  Albany  Hotel, 
where  all  meetings  will  take  place.  At  the  opening  session 
on  July  17  Governor  Shafroth  will  deliver  an  address  on 
“The  Resources  of  Colorado.”  Business  sessions  will  be 
held  in  the  afternoon  of  July  17  and  in  the  morning  and 
afternoon  of  July  18.  On  July  19  an  all-day  outing  will  In- 
spent  on  the  Moffat  Road.  Special  cars  will  be  run  from 
New  York  and  Boston  to  Chicago,  whence  a  special  train 
will  convey  the  members  to  Denver.  The  secretary  of  the 
association  is  Mr.  W.  H.  Morton.  41  Martin  Building. 
Utica.  N.  Y. 

*  *  * 

Electric  Metering. — The  meter  committees  of  the  Asso¬ 
ciation  of  Edison  Illuminating  Companies  and  the 
N.  E.  L.  A.  met  jointly  in  Chicago  Feb.  26  and  27,  the 
meeting  being  also  attended  by  invited  representatives  of 
the  various  state  public  service  commissions  and  the  meter 
manufacturers  of  this  country.  The  principal  order  of  busi¬ 
ness  was  the  revision  of  rfie  meter  code,  which  was  dis¬ 
cussed  page  by  page,  criticism  being  obtained  from  the 
many  viewpoints  naturally  held  by  those  present.  As  a 
consequence  the  revised  meter  code  when  issued  should  be 
made  to  meet  the  approval  and  requirements  of  the  public- 
service  commissions,  as  well  as  the  manufacturers  and 
member  companies,  and  should  also  serve  to  guide  future 
commissions  in  framing  laws  and  regulations  bearing  itii 
modern  electricity  meter  practice.  The  committee  on  meters 
of  the  X’^.  E.  L.  A.  held  a  two-day  session  immediately  fol¬ 
lowing  the  joint  meeting  and  discussed  and  revised  prac¬ 
tically  all  contributions  and  material  for  the  electrical 
meterman’s  handbook,  which  it  will  present  in  published 
form  at  the  Seattle  convention.  The  committee  and  its 
guests  were  enjoyably  entertained  by  the  Commonwealth 
Edison  Company  throughout  its  sessions,  and  especially  at 
a  dinner  given  at  the  University  Club  and  presided  over  by 
Chairman  O.  J.  Bushnell,  at  which  President  Gilchri-^t. 
Messrs.  Lieb,  Coles,  Abbott  and  Rhodes  spoke. 
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Jovian  Rejuvenation  at  Atlanta,  Ga. — A  rejuvenation 
of  the  Sons  of  Jove  was  held  at  the  Elks’  new  clnb  house, 
Atlanta,  Ga.,  on  March  2.  The  banquet  and  initiation 
ceremonies  were  in  charge  of  Mr.  L.  S.  Montgomery, 
statesman. 

*  *  * 

Electric  Clul  Dance  in  Chicago. — The  entertainment 
committee  of  the  Electric  Clnb  of  Chicago  is  arranging  for 
a  dancing  party  for  the  members  of  the  clnb,  their  wives 
ami  friends,  to  be  held  in  the  Drill  Hall  of  the  Masonic 
Temple,  corner  of  North  State  Street  and  East  Randolph 
Street,  on  the  night  of  April  i. 

*  ♦  ★ 

Colorado  Electric  Club. — On  Eeb.  29  Mr.  E.  H.  Went¬ 
worth  presented  a  paper  before  the  Colorado  Electric  Club 
on  "Eire  W  aste  and  Organizeil  Fire  Prevention"  in  which 
it  was  shown  that  this  country  pays  annually  $260,000,000 
for  fire  losses  and  $250,000,000  for  fire  fighting.  This  loss 
is  $6  per  inhabitant,  as  compared  with  only  $i  per  inhabitant 
found  necessary  in  European  countries. 

*  *  * 

Detroit  Engineering  Society. — At  a  meeting  of  the 
Detroit  Engineering  Society  Friday  evening,  March  i,  Mr. 
L.  E.  Smith,  of  the  General  h'lcctric  Company,  Lynn,  Mass., 
gave  an  illustrated  talk  on  the  subject  of  direct-current  and 
alternating-current  motors  of  sizes  below  50-hp  rating, 
h'ollowing  a  discu.ssion  of  load  requirements,  a  number  of 
general  and  special  applications  were  illustrated. 

*  *  * 

Ei.ec'trical  As.sociation  of  Municipalities. — Delegates 
from  the  various  municipalities  in  the  Province  that  have 
contracted  with  the  Hydroelectric  Power  Commission  of 
( )ntario  for  electric  service  have  formed  the  Ontario 
Municipal  Electric  Association,  for  the  purpose  of  study¬ 
ing  and  adopting  methods  which  will  result  in  better  and 
cheaper  service  to  the  consumers  throughout  the  Province. 
During  the  last  eighteen  months  the  number  of  municipali¬ 
ties  contracting  for  electric  service  has  increa.sed  from 
fourteen  to  twenty-nine.  The  total  amount  of  power  avail¬ 
able  is  100,000  hp,  of  which  33.900  lip  has  been  contracted 
for. 

*  * 

Inspection  Trips  of  Purdue  Branch  of  A.  I.  E.  FI. — 
A  new  and  successful  policy  has  been  adopted  by  the  Purdue 
University  branch  of  the  American  Institute  of  Electrical 
l-'ngineers  at  Lafayette,  Ind.,  by  organizing  inspection  trips 
to  various  nearby  points  of  engineering  interest  on  days 
midway  between  the  regular  monthly  meetings  of  the 
branch.  Fifty-eight  members  took  a  trip  on  l^'eb.  24  over 
the  interurban  railway  line  to  Lebanon,  Ind.,  where  the  gen¬ 
erating  station  of  the  Terre  Haute,  Indianapolis  &  Eastern 
Fraction  Company  and  the  Diesel  engine  lighting  plant 
were  inspected.  As  comparatively  few  Diesel  engine  power 
plants  with  direct-connected  alternators  operating  in 
jiarallel  are  to  be  found  in  this  country,  the  inspection  of 
the  Lebanon  plant  jiroved  to  be  of  particular  interest. 

♦  ♦  ♦ 

Jovian  Luncheon,  New  York.— More  than  150  members 
and  friends  of  members  of  the  New  York  Branch  of  the 
Sons  of  Jove  listened  with  great  interest  to  the  entertaining 
address  delivered  by  Mr.  L.  D.  Gibbs,  aulvertising  man¬ 
ager  of  the  Boston  Edison  Company.-  at  the  semi¬ 
monthly  luncheou  held  011  March  6  at  Kalil’s  Restaurant. 
Mr.  Ciibbs  chose  for  his  topic  “Electrical  Men’s  Lunch 
Clubs;  or.  Why  Is  a  Croquette?”  and  pointed  out  how  the 
individualities  of  the  various  members  of  the  Sons  of  Jove 
could  all  be  combined  into  tlie  "croquette  of  co-operation’’ 
for  the  benefit  of  all,  Mr.  F.  E.  W'atts,  toastmaster  of  the 
luncheon,  announced  that  another  rejuvenation  will  be  held 
in  New  York  early  in  May,  and  urged  upon  the  members 
present  the  importance  of  securing  the  largest  possible  num¬ 
ber  of  applicants  for  membership  in  the  order. 


Wireless  Telegraph  Engineers. — The  annual  meeting 
of  the  Society  of  WTreless  Telegraph  Engineers  was  held 
on  March  4  at  the  Hotel  Manhattan,  New  York.  Officers 
for  the  ensuing  year  were  elected  as  follows:  President, 
Mr.  I'.  Lowenstein;  vice-president.  Dr.  Louis  Cohen;  secre¬ 
tary,  Mr.  J.  L.  Hogan,  Jr.;  treasurer,  Mr.  E.  D,  Forbes; 
managers,  Messrs.  G.  W.  Pickard,  E.  R.  Cram  and  J.  S. 
Stone.  Reports  from  the  retiring  officers  were  presented 
and  a  schedule  of  technical  papers  for  the  coming  year  was 
arranged.  Seven  new  members  were  elected,  and  a  series 
of  by-laws  was  discussed  and  adopted.  A  proposed  consoli¬ 
dation  with  the  W’irelcss  Institute  was  carefully  considered, 
and  a  plan  of  action  for  the  new  fiscal  year  was  arrived  at 
which  should  give  excellent  results.  The  society’s  head¬ 
quarters  have  been  moved  from  Boston  to  New  York,  but 
regular  sectional  meetings  are  to  be  held  in  Washington 
and  Boston,  in  addition  to  the  regular  monthly  meetings  in 
New  York.  The  address  of  the  secretary  is  National  Elec¬ 
tric  Signaling  Company,  Bush  Terminal,  Brooklyn,  N.  Y. 

♦  *  ★ 

COM.MONWEALTII  EdISON  COMPANY  SECTION  IN  CHICAGO. 
— The  Commonwealth  Edison  Company  Section  of  the 
National  Fdectric  Light  Association  has  now  reached  a 
membership  of  about  1750  and  is  the  largest  section  in  the 
association.  On  March  19  Mr.  B.  E.  Sunny,  president  of 
the  Chicago  Telephone  Company,  will  address  the  section, 
and  about  a  month  later  Mr.  Samuel  Insull  will  give  a  talk 
to  his  fellow-members.  On  May  21  Mr.  B.  1.  Budd,  presi¬ 
dent  of  the  Metropolitan  West  Side  Elevated  Railway  Com- 
jiany  and  the  other  elevated-railway  companies  of  Chicago, 
will  be  the  speaker.  The  annual  entertainment  of  the  sec¬ 
tion  will  be  held  on  the  night  of  May  10.  There  will  be  an 
elaborate  vaudeville  show,  followed  by  an  operatic  skit,  at 
the  Auditorium,  which  is  the  largest  theater  in  Chicago, 
.seating  about  40C0  persons.  This  will  be  followed  by  a 
dance  in  the  Gold  Room  of  the  Congress  Hotel,  which  is 
one  of  the  handsomest  ballrooms  in  the  city.  The  company 
defrays  all  the  expenses  of  this  elaborate  entertainment,  the 
employees  on  their  part  furnishing  the  performers,  for  the 
show  will  be  strictly  a  company-talent  production. 

*  *  * 

Brooklyn  Company  Section,  N.  IL  L.  A. — At  the  March 
meeting  of  the  Brooklyn  Company  Section  of  the 
N.  E.  L.  A.,  on  the  fourth  of  this  month,  Mr.  C.  A.  Graves, 
manager  of  the  power  bureau  of  the  company,  read  a 
paper  on  "Small  Company  Methods  Applied  to  Large  Com¬ 
pany  Problems,”  and  Mr.  Roman  von  Fabrice,  of  the  engi¬ 
neering  department,  read  a  paper  on  “Power  Chimneys." 
Mr.  Graves’  paper  went  into  considerable  detail  upon  the 
high  degree  of  co-operation  and  co-ordination  possible  be¬ 
tween  all  departments  and  individuals  in  a  small  central- 
station  company,  owing  to  the  small  number  of  people 
employed,  and  traced  the  departure  from  small  station 
methods  in  the  subdivision  of  work  among  an  increasing 
number  of  departments  necessitated  by  growth  of  business. 
He  showed  how  easily  the  personal  relation  between  cus¬ 
tomer  and  company  can  be  maintained  to  mutual  advantage 
in  a  small  community  and  how  necessary  it  is  to  apply  many 
of  the  ideas  and  methods  followed  by  a  small  company  to 
the  large  company  business.  Mr.  von  Fabrice’s  paper  de¬ 
scribed  chimneys  from  the  layman’s  point  of  view,  and 
gave  a  brief  ^history  of  the  development  of  stacks  and  a 
description  of  various  types  of  chimney,  including  brick, 
concrete,  steel  and  tile  construction,  with  their  respective 
merits.  It  also  went  briefly  into  the  theory  of  drafts  and 
the  method  of  calculating  the  dimensions  of  chimneys. 
Mr.  H.  \V.  Casler,  of  the  New  York  Telephone  Company, 
gave  an  illustrated  address  on  “The  Telephone  System,”  in 
which  he  showed  slides  of  modern  exchanges  and  various 
telephone  equipments  and  explained  their  operation.  The 
usual  music,  refreshments  and  vaudeville  followed  the 
speakers. 


AUXILIARY  OIL-BURNING  STATION 

FOR  SOUTHERN  CALIFORNIA  DISTRICT. 

Long  Beach  Plant  of  the  Southern  California  Edison 
Company,  Tied  In  with  Group  of  Hydroelectric  Stations. 

Features  of  Station  Design  and  Methods  of  Storing  and  Burning 
Oil-  Safety  Measures  and  Flexibility  of  Operation — 
Instrument  Equipment  for  Facilitating 
Analysis  of  Station  Operation. 

The  growth  of  electrical  service  in  the  Los  Angeles 
district  of  Southern  California  has  necessitated 
many  enlargements  of  existing  systems  of  produc¬ 
tion,  transmission  and  distribution.  Within  the  past 
decade  the  population  of  Los  Angeles  alone  has  increased 
from  102,000  to  319,000,  and  this  expansion  has  placed  upon 
the  public-utility  companies  heavy  responsibilities  for  the 
provision  of  adequate  service.  Important  improvements  and 
additions  have  been  continually  under  way,  and  it  has  been 
necessary  to  maintain  engineering  and  designing  organiza¬ 
tions  which  would  be  considered  large  even  in  the  greater 
metropolitan  central-station  systems  of  the  East.  Con¬ 
spicuous  among  the  new  facilities  of  the  district,  the  Long 
Beach  oil-burning,  steam-turbine  station  of  the  Southern 
California  Edison  Company  stands  as  a  model  installation, 
its  design  and  construction  having  been  handled  by  the 
engineering  department  of  the  company,  with  recourse  to 
outside  consulting  experts  as  an  incidental  feature  of  the 
enterprise. 

The  new  plant,  which  has  lately  been  placed  in  opera¬ 


tion  as  an  auxiliary  to  the  existing  hydroelectric  system  of 
the  company,  is  located  on  the  shore  of  the  Pacific  Ocean 
near  the  resort  of  Long  Beach,  about  25  miles  southwest  of 
the  city  of  Los  Angeles.  The  site  was  selected  on  account 
of  the  availability  of  condensing  water  and  opportunities 
for  expansion  afforded,  the  possibilities  of  securing  high 
efficiency  of  operation  far  offsetting  the  moderate  trans¬ 
mission  required  to  the  center  of  distribution.  Within  a 
few'  miles  of  Long  Beach  connection  is  made  with  the  high- 
tension  system  of  the  company  by  two  three-phase,  60,000- 
volt  and  two  three-phase,  30,000-volt  lines  carried  on  steel 
towers.  The  plant  is  thus  available  at  all  times  for  con¬ 
tinuous  or  temporary  service  in  parallel  with  the  hydro¬ 
electric  stations  of  the  company  on  the  Kern  River,  Santa 
Ana  River,  Mill  Creek  and  Lytle  Creek,  and  in  the  handling 
of  both  sudden  and  sustained  peak  loads  constitutes  a  valu¬ 
able  insurance  against  irregularities  of  service. 

The  station  is  designed  for  an  ultimate  development  of 
eight  15,000-kva  turbo-units,  but  if  desired  still  larger  units 
can  be  added  without  difficulty.  The  initial  service  has 
begun  with  a  i5,coo-kva  General  Electric  Curtis  turbo-alter¬ 
nator  delivering  three-phase,  50-cycle  current  at  ii,coo 
volts.  Eight  Stirling  boilers  rated  at  777.5  hp  each  supply 
steam  to  the  turbine  and  its  auxiliary  machinery  at  225-lb. 
pressure  and  125  deg.  superheat.  Draft  is  furnished  by  two 
Weber  reinforced-concrete  stacks  150  ft.  high  and  12.5  ft. 
in  diameter  at  the  top.  Only  one  of  these  stacks,  how-ever, 
IS  required  for  the  unit  now  installed.  The  condensing  water 
is  drawn  from  the  inner  harbor  of  Long  Beach,  and  an  un¬ 
usually  straightforward  installation  of  pumps  and  conduits 
has  been  made,  providing  for  future  expansion  as  well  as 
for  the  circulation  and  discharge  requirements  of  the  initial 


Fig.  1 — Interior  of  Generating-Room,  Long  Beach  Station  of  Southern  California  Edison  Company. 


f<|mpment.  The  fuel-oil  supply  for  the  station  is  delivered  and  switching  house;  the  use  of  auxiliary  feed-water  heat- 
to  storage  tanks  outside  the  building  by  gravity  from  tank  ing  apparatus  with  the  turbine  condensers,  which  are  of  the 
cars  or  a  neighboring  commercial  pipe  line.  It  is  esti-  Wheeler  surface  type;  the  heating  of  the  fuel  oil  before 
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Fig.  2 — Plan  of  Long  Beach  Power  House. 


mated  that  four  carloads  of  oil  per  day  will  be  consumed  by  it  enters  the  boiler  furnaces;  centralized  control  of  oil. 
the  plant  at  present,  and  this  fuel  will  be  supplied  from  the  steam  and  air  supply  for  combustion  purposes;  use  of  the 
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Fig,  3 — Sectional  Elevation  of  Generating- Room. 


California  field.  Special  attention  has  been  given  to  the 
problem  of  securing  economic;il  operation. 

FEATURES  OF  THE  PLANT. 

Other  .interesting  features  of  the  plant  include  the  han¬ 
dling  of  all  electrical  output  in  a  separate  transformer,  bus 


base  of  one  stack  as  a  locker-room  and  lavatory ;  installation 
of  colored  wiring  in  connection  with  the  control  of  nil 
switches ;  use  of  copper  tubing  instead  of  bar  conductors  for 
buses  and  connections;  location  of  all  high-tension  wiring 
in  fireproof  compartments;  a  complete  system  of  oil  circu- 
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latioii  from  motor-driven  pumps  for  transformer  cooling, 
and  the  use  of  recording  instruments  at  many  points  in 
the  station.  The  latter  include  apparatus  for  the  automatic 
weighing  of  the  condensate  and  make-up  water,  measure¬ 
ment  of  the  total  water  flow  between  the  feed  pumps  and  the 


Fig.  4 — Boiler-Room. 


boilers,  General  Electric  meters  being  used  here  and  also 
for  recording  the  total  flow  of  steam  between  the  boilers 
and  the  entire  station,  between  the  steam  supply  and  the 
turbine,  turbine-room  au.xiliaries  and  boiler-room  auxilia¬ 
ries.  Eight  Uehling  gas-analysis  recorders  are  in  service 
on  the  boilers,  with  duplicate  instruments  in  the  office  of 
the  chief  engineer.  Temperature  recorders  are  made  use 
of  in  the  turbine  .steam  line,  these  recorders  being  of 
Bristol  make.  Bristol  and  Crosby  vacuum,  steam  and  super¬ 
heating  gages  are  in  service,  and  each  boiler  is  equipped 
with  an  indicating  gas-analysis  apparatus  for  the  use  of 
firemen,  these  being  located  on  the  boiler  fronts.  These  in¬ 
struments  will  supply  information  comparable  to  that  ob¬ 
tained  under  continual  test  conditions,  and  will  enable  any 
departure  from  economical  operation  to  be  detected  with 
minimum  loss  of  time. 

The  site  of  the  new  plant  covers  a  total  area  of  about 
ten  acres,  giving  room  for  the  largest  expansion  which  may 
be  required  in  many  years.  The  present  generator  and 
boiler  house  occupy  a  rectangular  area  of  about  30,000 
sq.  ft.  and  are  60  ft.  high.  The  transformer  house  is  four 
stories  high  and  covers  an  area  of  7600  .sq.  ft.  Both  struc¬ 
tures  are  of  reinforced  concrete  with  artificial  stone  base 
and  pile  foundations,  ornamental  copper  cornices  and  a 
mission  tile  roof  being  provided  in  each  case.  The  turbine- 
room  floor  is  of  imported  Welsh  quarry  tile,  with  a  glazed 
tile  wainscot.  The  roofs  are  of  reinforced-concrete  slab 
construction,  carried  on  steel  trusses.  Metal  sash  windows 
are  used  throughout.  Douglas  fir  piles  spaced  4  ft.  apart 
on  centers  are  placed  beneath  the  building  walls.  The  tur¬ 
bine-room  is  equipped  with  a  50-ton  Shaw  electric  crane 
operated  by  125-volt  direct-current  motors  supplied  with 
energy  from  the  exciters.  The  latter  equipment  is  installed 
for  the  operation  of  remote-control  oil  switches  in  the 
transformer  house. 

Oil  received  on  the  premises  is  stored  in  two  9000-bbl. 
reinforced-concrete  tanks  located  about  700  ft.  away  from 
the  station,  the  tops  of  the  tanks  being  at  the  ground  level. 
From  the  main  storage  tanks  the  oil  is  piped  to  two  auxil¬ 
iary  tanks  outside  the  boiler-room  through  a  6-in.  line,  two 
triplex  pumps  driven  by  5-hp  motors  of  the  220-volt  in¬ 
duction  type  being  required.  Each  of  the  auxiliary  tanks  is 
fitted  with  live-steam  coils  for  pre-heating,  and  from  these 
reservoirs  the  fuel  is  fed  into  the  furnaces  through  Hammel 
burners,  two  7l4-in.  by  5-in.  by  6-in.  Worthington  steam 
pumps  being  used  in  this  connection.  The  oil  is  heated  to 


about  130  deg.  in  a  4oc-hp  American  feed-water  heater,  and 
the  combustion  is  controlled  by  an  automatic  regulating 
.system  supplied  by  C.  C.  Moore,  San  Francisco.  The  heat¬ 
ers  are  located  in  the  boiler-room  near  the  base  of  the  stack 
and  insure  a  centralized  delivery  to  the  various  firing  lines. 
I'our  burners  are  installed  per  boiler,  all  being  at  the  back 
of  the  furnace. 

THE  IJOILER-KOO.VI. 

The  boiler-room  is  about  221  ft.  by  82  ft.  in  plan.  It  con¬ 
tains  four  batteries  of  boilers,  a  firing  aisle  20  ft.  in 
width,  and  space  for  four  additional  batteries,  which  are  to 
be  installed  with  the  second  turbine.  The  stacks  occupy 
central  positions  between  the  opposite  sets  of  batteries. 
The  stack  utilized  in  connection  with  the  initial  boiler  in¬ 
stallation  is  provided  with  locker,  lavatory,  toilet  and 
.shower-bath  facilities  in  its  base.  At  the  rear  of  the  boilers 
a  space  about  8  ft.  wide  has  been  allowed  to  facilitate  pas¬ 
sage  between  the  settings  and  the  wall,  a  point  of  great  im¬ 
portance  in  case  of  a  break  in  piping,  e.xploded  tube  or  other 
emergency.  All  boiler  doors  are  of  the  gravity-closing, 
explosion  type,  with  seating  on  asbestos  gaskets.  Blow-off 
trenches  covered  with  Scully  plates  are  installed  back  of 
the  boilers,  h'ach  boiler  is  equipped  with  Lagonda  auto¬ 
matic,  non-return  valves  to  cut  off  the  boiler  from  the 
header. 

The  products  of  combustion  are  discharged  from  each 
boiler  into  a  reinforced-concrete  flue  leading  to  the  stack, 
one  flue  being  provided  for  each  two  batteries.  The  flues 
are  of  tapering  section,  6  ft.  wide  and  from  5  ft.  6  in.  to 
12  ft.  6  in.  high  inside.  The  flues  are  carried  on  reinforced- 
concrete  girders  and  columns,  i  in.  square  rods  and  ^-in. 
stirrups  being  used  in  the  girder  structures.  A  special 
feature  of  the  equipment  is  the  installation  at  each  boiler 
of  an  auxiliary  damper  by  which  the  boiler  can  be  closed 
from  the  breeching  when  it  is  desired  to  operate  it  in  stand¬ 
by  service.  This  damper  is  designed  in  six  sections  con¬ 
trolled  in  each  case  by  steel  cables  terminating  in  hand- 
operated  chains  near  the  floor  level  between  batteries.  Bab- 


Fig.  5— 12,000-kw  Curtis  Turbo-Generator. 


cock  &  Wilcox  U-superheaters  arc  installed  in  each  boiler. 

Feed  water  for  make-up  service  is  drawn  from  a  well  on 
the  premises  and  delivered,  with  the  condensate,  to  a  7000- 
l*p  vertical  Cochrane  heater  located  at  the  end  of  the  boiler- 
room  near  the  turbine-room.  .Adjoining  the  heater  location 
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are  two  i2-in.  by  i8-in.  by  lo-in.  by  i8-in.  Snow  horizontal, 
duplex,  compound  feed  pumps,  with  brass  fittings.  Worth¬ 
ington  water  weighers  are  used  in  measuring  both  the 
make-up  water  required  and  the  amount  of  condensate  de¬ 
livered  from  the  turbine.  The  high-pressure  piping  in  the 
plant  is  equipped  with  Van  Stone  joints,  corrugated-steel 
gaskets  and  forged-steel  flanges.  The  fittings  are  of  cast 
steel,  and  85  per  cent  magnesia  covering  is  used  throughout. 
An  Sy^-in.  by  5-in.  by  lo-in.  boiler-cleaning  service  pump 
of  Burnham  make  is  in  service.  No  expansion  joints  are 
provided  in  the  live  steam  piping,  the  latter  being  carried 
on  saddles  and  flexible  leads  to  the  boilers,  taking  up  all 
expansion.  The  main  header,  14  in.  in  diameter,  is  250  ft. 
long  and  is  equipped  with  electrically  welded  nozzles  lead¬ 
ing  to  the  auxiliaries.  All  main  and  auxiliary  exhaust, 
circulating-water,  vacuum,  hot-well  suction  and  discharge 
piping  is  carried  in  a  basement  below  the  turbine-room. 

THE  TURBINE-ROOM. 

The  turbine-room,  73  ft.  by  146^  ft.,  is  at  present  de¬ 
signed  to  accommodate  two  15,000-kva  units  and  their 


system,  and  a  triplex  step-bearing  pump  to  be  driven  by  a 
25-hp  motor  will  be  installed  later,  to  increase  reliability  of 
operation.  The  guide  bearings  of  the  turbine  units  are 
lubricated  by  oil  forced  into  the  various  channels  by  a 
5^-in.  by  3^-in.  by  5-in.  Dean  Brothers  steam  pump. 

The  design  of  the  station  enables  each  unit  to  be  placed 
in  operation  as  soon  as  it  is  installed,  without  regard  to  the 
condition  of  other  equipment.  This  situation  holds  from 
the  boilers  to  the  busbars.  Steam  is  delivered  to  the  turbine 
through  a  14-in.  main,  and  the  exhaust  is  discharged  into 
a  Wheeler  condenser  in  the  base.  The  cooling  surface  is 
divided  into  a  main  section  of  16,000  sq.  ft.  and  an  auxiliary 
section  of  5500  sq.  ft.  The  condenser  is  equipped  with  a 
Volz  heater,  which  brings  the  condensate  from  the  bottom 
of  the  tube  sections  in  close  relation  to  the  entering  hot 
exhaust,  and  thus  raises  the  temperature  of  the  hot  well, 
requiring  less  heating  by  fuel  oil  in  the  re-evaporation  of 
the  w'ater  into  steam  in  the  boilers. 

Circulating  water  is  drawn  from  the  inner  harbor  to  the 
turbine-room  by  means  of  a  30-in.  double-suction  Krogh 
centrifugal  pump,  direct-driven  by  a  14-in.  by  i8-in.  Harris- 


auxiliaries.  A  spur  track  of  the  Los  Angeles,  San  Pedro  & 
Salt  Lake  City  Railroad  enters  the  room  on  the  west  side 
for  a  distance  of  about  30  ft.  The  turbine  is  of  the  five- 
stage  type,  operating  at  750  r.p.m.  It  drives  an  eight- 
pole,  ii,ooo-volt,  three-phase  alternator  delivering  788  amp 
per  phase  at  80  per  cent  power-factor,  the  turbine  being 
run  at  28.5  in.  vacuum.  Two  125-kw,  125-volt  horizontal 
Curtis  turbo-exciters  are  installed,  each  being  opposite  a 
corresponding  main  unit.  Either  exciter  is  capable  of 
handling  two  generators.  The  exciter  turbines  are  operated 
non-condensing,  exhausting  into  the  feed-water  heater. 

Oil  for  the  step  bearings  is  furnished  by  two  Dean 
Brothers  duplex  12-in.  by  2%-in.  by  12-in.  pumps,  operating 
at  1300  lb.  pressure  on  the  delivery  side.  An  R.  D.  Wood 
accumulator  is  also  provided  in  the  turbine  step-bearing  oil 


burg  simple  engine  running  at  240  r.p.m.  The  capacity  of 
this  equipment  is  24,000  gal.  per  minute  against  a  head  of 
35  ft.  The  intake  is  a  reinforced-concrete  structure  73  ft. 
wide,  with  a  head  curving  back  about  72  ft.  to  an  in¬ 
take  conduit  of  horseshoe  section  which  is  carried  under 
the  turbine-room.  The  intake  head  contains  a  double  set 
of  eight  56-in.  by  102-in.  screens  and  a  rack  and  gallows 
frame  by  which  the  screens  may  be  raised  with  a  tackle 
for  cleaning.  Reinforced-concrete  buttresses  and  a  retain¬ 
ing  wall  of  the  same  material  separate  the  screen  openings 
and  protect  the  shore  from  the  wash  of  the  tide.  The  in¬ 
take  conduit  measures  6j4  ft.  high  and  5^/2  ft.  wide.  It 
is  of  horseshoe  shape,  having  the  crown  of  its  arch  24  in. 
below  the  level  of  low  tide.  The  vacuum  is  maintained 
by  a  1 2-in.  by  3c-in.  by  i8-in.  Wheeler  rotative  dry- 
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vacuum  pump  located  in  the  turbine-room.  A  14-in.  by  2000-kw  step-up  transformers  which  raise  the  potential 
i2-in.  pump  driven  by  silent  chain  from  a  motor  of  about  to  30,000  volts  and  60,000  volts  for  multiple  operation 
20  hp  rating  is  installed  for  priming  the  circulating  pump,  of  the  station  with  corresponding  portions  of  the  com- 
and  a  motor-driven  centrifugal  pump  is  installed  for  de-  pany’s  general  system.  The  transformers  are  delta-con- 
livering  the  condensate  into  the  supply  tank  when  the  steam-  nected  on  the  low-tension  side  and  Y-connected  on  the  high- 
driven  pump  is  not  in  service.  All  auxiliaries  operate  on  tension  side.  Any  transformer  may  be  thrown  on  either 
superheated  steam.  The  cooling  water  is  discharged  from 

the  condenser  through  a  36-in.  cast-iron  pipe  under  the  1^  ^ 

turbine-room  floor,  which  leads  into  a  reinforced-concrete 

conduit  having  an  outlet  in  the  channel  of  the  harbor.  ^  - [| 

Provision  is  made  in  the  plant  for  the  operation  of  the  .ifTTl  LlU-.m.  he  ^IOI  ll~~ife^~^lrinih 

turbine  non-condensing  through  an  exhaust  head  above  ^11  11  n  H f  li 

the  roof  level.  [  \  ^  ^  ^ 

The  switchboard  gallery  extends  across  the  east  end  of  j 

the  turbine-room  and  commands  a  clear  view  of  the  entire  ;  .rv-y  r=|  j  !i  !  ~  [  ■  -  -  -  ■  ^ 

installation.  Below  it  are  assigned  quarters  for  the  chief  jjlj  0  IT  j  .1 

engineer  and  head  operator,  with  space  for  a  lavatory  and  w  .j 

storage-room.  On  a  gallery  above  the  switchboard  are  ^  ^ 

mounted  the  field  rheostat  equipment  for  the  generating  \U)  't 

apparatus  and  an  Edison  storage  battery  used  in  connection  :  iVl  ! 

with  the  oil-switch  operation.  All  oil  switches  in  the  plant  r  f  T'!.  '.{{j _ i 


Fig.  8 — Pumping  Equipment  for  Transformer  Oil  and  OH  Filters. 


bus,  whether  on  primary  or  secondary  side,  and  similarly 
any  feeder  may  be  thrown  upon  either  bus  of  the  proper 
voltage.  All  oil  switches  are  surrounded  by  disconnecting 
switches,  and  the  outgoing  30,000-volt  and  6o,ooo-volt  leads 
are  equipped  with  series  overload  relays.  Aluminum-cell 
lightning  arresters  are  installed  in  the  two  higher  voltage 
systems. 

THE  TRANSFORMER  HOUSE. 

The  transformer  house  consists  of  a  four-story  fireproof 
building  of  reinforced  concrete  located  close  to  the  turbine- 
room.  It  is  divided  into  a  transformer  room  21  ft.  wide 
and  61  ft.  high,  with  the  entire  area  covered  by  an  elec¬ 
tric  crane  of  25  tons  capacity,  hand-operated,  and  into 
levels  occupied  by  bus  structures,  oil  switches,  instrument 
transformers  and  other  auxiliary  apparatus.  The  60,000- 
volt  oil  switches  occupy  the  top  floor.  The  buses  of  this 
potential  are  installed  in  reinforced-concrete  compartments 
on  the  floor  next  below,  and  the  corresponding  outgoing 
lines  leave  the  building  at  the  latter  level  on  the  west 
side  through  wall  bushings.  The  leads  from  the  high- 
tension  sides  of  the  transformers  are  brought  up  to  the 
third-floor  level  bv  direct  risers  from  the  transformer 


7<WX)  VoH 


POUSwItoh 

DiMcaaaotlD^  dvteh 

CM»0*U 

^  DtsoouMeUag  dwiigb 
Alualnuia  i-igfc— 


Fig.  7 — Transformers. 


are  motor  or  solenoid  operated,  with  remote  control  from  a 
benchboard  on  the  switchboard  gallery.  The  generator 
leads  are  1,500,000-circ.  mil  cables  with  one  spare  carried  in 
brass  tubing  to  the  floor  and  thence  to  the  transformer 
house  in  Orangeburg  fiber  conduit  laid  in  a  trench.  Three 
300-kva  reactance  coils  are  connected  in  series  with  these 
leads,  which  terminate  in  potheads  affording  interchange¬ 
able  connections  between  the  generator  and  the  busbar  in¬ 
stallation.  On  account  of  its  rigidity  and  radiating  surface, 
copper  tubing  is  used  throughout  the  transformer-house 
wiring. 

The  accompanying  wiring  diagram  shows  the  arrange¬ 
ment  of  the  plant.  Two  exciter  buses  are  provided,  re¬ 
verse-current  circuit-breakers  being  installed  in  each  exciter  Fig.  9— Diagram  of  station  wiring, 

lead.  The  generator  output  is  delivered  through  discon¬ 
necting  and  oil  switches  to  either  of  two  sets  of  ii,ooo-volt  tops  leading  across  the  switching  house  through  floor 
buses.  From  these  buses  various  local  outgoing  feeders  conduits  3  ft.  deep  and  thence  upward  to  the  selector 
are  run  through  suitable  disconnecting  and  oil  switches  switches  connecting  with  the  appropriate  buses.  The 
and  choke  coils  and  supplied  with  the  usual  lightning  ar-  30,000-volt  leads  are  similarly  carried  upward  from  the 
rester  taps.  From  each  of  the  ii,ooo-volt  buses  con-  transformers  to  the  second-floor  ceiling  level,  and  thence 
nection  is  made  with  the  primaries  of  two  banks  of  dropped  to  the  proper  switch  and  bus  structures.  The 
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DRAFT-INDICATING  DEVICES  FOR  AIR-COOLED 
TRANSFORMERS. 


Flags,  ribbons  and  toy  windmills  are  sometimes  fixed 
above  the  ventilating  outlets  of  air-cooled  transformers  to 
indicate  that  the  blowers  are  operating  properly.  Often, 
however,  there  is  no  tell-tale  device  to  give  the  alarm  be¬ 
fore  the  units  reach  an  abnormal  temperature,  and  except 
by  careful  inspection  the  operator  may  receive  no  warning 
that  a  blower-motor  fuse  is  out  or  some  other  interruption 
has  occurred  to  shut  off  the  air-cooling  system.  At  Detroit 
recording  air-pressure  gages  are  being  installed  on  the  air- 
blast  transformers  of  the  Edison  Illuminating  Company, 
and  these  may  later  be  followed  by  recording  thermometers, 
affording  a  graphic  record  of  the  performance  of  the  units. 
Several  transformers  there  have  given  trouble  without  ap¬ 
parent  cause,  and  it  is  believed  that  this  could  have  been 
traced  to  defective  air-blast  operation  had  recording  devices 
been  installed.  The  Detroit  company  makes  use  of  gage- 
type  indicating  thermometers,  preferring  these  to  the 
straight-tube  type,  since  with  the  curved  tube  the  critical- 
temperature  position,  140  deg,,  is  brought  near  the  top  of 
the  arc  and  any  dangerous  rise  of  the  expansive  fluid  can 
be  instantly  detected  at  a  glance  from  across  the  room. 
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two  4-in.  Krogh  centrifugal  pumps,  each  direct-driven  by 
a  lo-hp  induction  motor  and  utilized  in  forcing  cooling 
water  through  coils  in  a  filter  tank  designed  for  removing 
the  heat  and  sediment  from  the  oil  circulating  in  the  guide 
and  step  bearings  of  the  turbine  installation.  .A  spare  oil 


Fig.  10 — Benchboard. 


30,000-volt  buses  are  on  the  ground  floor,  as  are  the  buses 
of  the  ii,ooo-volt  local  circuits.  The  striking  feature  of 
the  transformer-house  design  is  the  amount  of  space  ac¬ 
corded  circuits  of  different  potential  and  the  isolation 
through  the  installation  of  reinforced-concrete  barriers. 
The  circuits  of  the  greatest  danger  have  been  farthest  re¬ 
moved  from  the  floor,  and  in  general  a  given  floor  in  the 
bus-compartment  section  corresponds  to  a  single  voltage 
only. 

Station  lighting  and  power,  crane  service  and  battery 
charging  through  a  small  motor-generator  set  are  con¬ 
trolled  from  a  vertical  switchboard  in  the  main  operating 
gallery  of  the  power  house.  Another  vertical  board  is 
installed  to  facilitate  control  of  the  generator  field  and 
exciter  circuits,  including  a  Tirrill  regulator  equipment 
The  generator  field  switches  are  solenoid-operated,  and 
wire  with  asbestos  covering  is  used  throughout.  Blue- 
colored  wire  is  used  for  the  upper  elements  of  meters,  red 
for  the  lower,  black  for  ground  connections,  black  and 
white  for  positive  and  negative  operating  buses  respectively, 
and  red  and  green  for  the  circuits  controlling  pilot  lamps 
and  closing  and  opening  switches.  A  double  floor  at  the 
switchboard  gallery  provides  for  the  concealment  of  all 
conduits  and  cables.  The  series  transformers  are  included 
directly  in  the  generator  and  lead  wires  without  mounting 
upon  the  usual  pedestals  or  feet.  All  the  electrical  equip¬ 
ment  was  provided  by  the  General  Electric  Company,  the 
types  of  oil  switches  being  the  standard  “H-3”  on  the 
30,000-volt  and  6o,ooo-volt  circuits  and  “K-12”  on  the 
ii,ooo-volt  lines.  The  lightning  arresters  of  the  high- 
voltage  lines  are  mounted  on  a  steel  framework  on  the  out¬ 
side  of  the  transformer  house.  Asbestos-board  panels  are 
used  on  all  busbar  and  oil-switch  compartments,  and  the 
battery  and  generator  rheostats  are  motor-operated. 

A  closed  system  of  transformer  oil  circulation  is  pro¬ 
vided,  with  three  cross-connected  pumps  driven  by  7^-hp 
induction  motors  for  securing  the  proper  movement  of 
the  oil  through  coils  in  a  concrete  cooling  tank.  These 
pumps  are  mounted  in  a  house  adjacent  to  the  transformers 
and  are  of  the  centrifugal  type,  being  of  Krogh  make  and 
having  3-in.  outlets.  In  the  pump  house  are  also  located 


pump  is  provided,  only  two  being  required  in  ordinary 
service. 

The  Long  Beach  station  has  been  built  under  the  imme¬ 
diate  personal  oversight  of  Mr.  W.  A.  Brackenridge,  vice- 
president  of  the  Southern  California  Edison  Company. 

The  preparation  of  the  plans  and  the  construction  of  the 


Fig.  11 — Choke  Colls,  Relays  and  Disconnecting  Switchee. 

plant  were  in  charge  of  Mr.  H.  VV.  Dennis,  construction 
engineer  of  the  company,  assisted  by  Mr.  H.  L.  Doolittle, 
chief  designer.  The  electrical  installation  was  made  under 
the  supervision  of  Mr.  James  A.  Lighthipe,  electrical  engi¬ 
neer,  and  Mr.  Frederick  Sargent,  of  Chicago,  was  retained 
in  an  advisory  capacity  during  the  progress  of  the  work. 

The  officers  of  the  company,  composing  the  management 
committee,  are:  John  B.  Miller,  president;  W.  A.  Brack¬ 
enridge,  vice-president  and  general  manager,  and  R.  H. 
Ballard,  secretary  and  assistant  general  manager. 
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ELECTRICAL  EQUIPMENT  OF  A  GREAT 

GROUP  OF  OFFICE  BUILDINGS— VII. 

Sub-Distribution  for  Lighting  and  Signaling  and  Various 
Special  Features  of  Wiring  in  the  Buildings  of 
the  Prudential  Insurance  Company. 

By  Heijry  C.  Meyer,  Jr.,  and  Bassett  Jones,  Jr. 

HE  present  instalment  of  the  series  of  articles  on  the 
installation  of  the  Prudential  Insurance  Buildings  at 
Newark,  N.  J.,  gives  a  short  account  of  the  sub¬ 
distributing  system  for  lighting  and  also  for  various  signal¬ 
ing  purposes. 

DISMISSAL  KELLS. 

All  dismissal  bells  are  controlled,  either  individually, 
floor  by  floor,  or  all  at  once,  as  desired,  from  a  dismissal 
bell-board  located  in  the  supervisor’s  office  in  the  Main 
Building.  The  clocks  are  controlled  by  a  master  clock  in 
the  real-estate  department  on  the  eleventh  floor  of  the 
North  Building,  the  master  clock  junction  being  connected 
directly  to  rack  No.  i,  shown  in  Figs.  61  and  62,  in  the 
issue  of  Feb.  24.  The  watchman’s  reconling  clock  is  simi¬ 
larly  located  and  similarly  connected. 

Each  secondary-time  clock  is  connected  to  the  rack  by 
a  separate  pair  of  wires  in  the  clock  cables.  The  clocks 
are  connected  in  series  of  not  oven  ten  by  bridging  the 
terminal  strips  in  the  racks,  and  each  series  is  cross-con¬ 
nected  to  a  pair  in  the  main  clock  cable  to  the  master  clock. 
Adjustable  resistances  are  provided  in  each  pair  at  the 
master  clock  junction,  so  that  the  total  resistance  of  each 
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clocks  in  the  system  may  be  set  ahead  an  equivalent  .num¬ 
ber  of  periods. 

OPERATION  OF  ANNUNCIATORS. 

Each  cable  in  each  type  of  service  is  numbered  and 


Fig.  70 — Battery  Plant. 


tagged  at  each  end  and  in  all  pull-boxes  and  is  provided 
with  a  special  terminal  strip  at  the  two  junction  pbints 
where  it  begins  and  ends.  Telephone  cables  are  con¬ 
nected  pair  by  pair  on  the  same  strip.  .Annunciator  cables 
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Fig.  69 — Part  of  a  Typical  Floor,  Showing  Method  of  Lighting  Desks. 


series  may  be  maintained  constant  when  one  or  more  clocks 
are  cut  out  for  adjustment  or  repairs.  A  multiple  sector 
plug  switch  and  contact  key  are  also  provided  in  this 
junction  and  so  arranged  that  by  inserting  the  plug  and 
pressing  the  key  any  number  of  times  all  the  secondary 


are  connected  to  a  pair  of  strips  at  each  end,  one  positive 
and  one  negative.  This  is  done  so  that  when  changes  are 
made  there  is  little  chance  of  “ringing  up”  by  accidentally 
bridging  between  terminals  by  a 'slip  of  the  tool  used  to 
loosen  the  contact  screw.  The  number  of  each  cable  and 
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its  service  are  stenciled  on  the  terminal  block,  and  a  record 
form  is  kept  for  each  block  showing  what  cross-connec¬ 
tions  have  been  made  to  it  and  where  such  connections  go. 
These  forms  are  kept  in  the  racks  and  junctions,  and  dupli¬ 
cate  records  are  entered  in  a  log  book.  The  forms  are 
printed  on  specially  calendered  paper,  the  record  of  cross- 
connections  being  entered  up  in  pencil,  which  can  be  easily 
erased  if  the  connection  is  changed.  By  this  general  ar- 


The  cables  for  telephones  and  annunciators  consist  of 
standard  telephone  switchboard  cable  lead-sheathed,  using 
No.  19  conductors  covered  with  double  silk  and  cotton. 
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Flfl,  71 — Under-Floor  Wiring.  Fig.  73 — Typical  Sub-Junction. 

rangement  all  cross-connections  are  confined  to  the  racks  The  cables  for  clocks,  dismissal  bells,  watchman’s  time  de 
and  to  the  floor  junctions,  the  system  being  perfectly  elastic  tector,  fire  alarms  and  battery  service  are  rubber-insu 
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Fig.  72 — Typical  Revised  Floor  Layout  In  Old  Building. 


lated ;  they  are  lead-covered  only  when  they  run  through 
the  subway  system. 

The  interconnection  strips  employed  were  designed  for 


at  these  points.  Extenaive  changes  in  the  routing  of  con¬ 
nections  can  be  made  expeditiously  and  with  a  minimum  of 
confusion. 
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this  work,  using  as  a  basis  a  type  of  strip  utilized  in  the  old 
work  and  manufactured  by  the  Prudential  company  in  its 
own  shops.  The  general  character  of  the  strip  is  well  illus¬ 
trated  in  Fig.  73.  It  is  provided  with  removable  maple  form 
strips  and  a  cover  hooking  on  to  the  form  strips.  The 


“battery”  is  here  a  misnomer,  as  there  are  no  batteries  con¬ 
nected  with  the  system. 

The  “battery”  feeders  are  run  from  this  board  to  the  sev¬ 
eral  racks  and  main  riser  junctions,  where  they  terminate 
in  connection  strips,  each  of  which  consists  of  a  single  bus 
mounted  on  a  composition  block  with  removable  form 
strips.  The  feeders  are  connected  through  single-pole 
knife  switches  mounted  on  the  block  so  that  they  may  be 
cut  out  when  desired. 

Rising  feeders  run  up  the  shafts  from  the  rack  and  main- 
junction  “battery”  strips  to  similar  strips  in  the  main-floor 
junctions.  Branch  lines  are  taken  from  the  floor-j unction 
strips  to  the  sub-junction  strips  in  each  sub-junction  on 
each  floor. 

In  general  throughout  the  entire  “battery”  system  all 
positive  strips  and  wires  are  colored  black,  all  negative 
strips  and  wires  are  colored  white,  and  they  are  known  re¬ 
spectively  by  the  euphonious  names  of  “black  batt”  and 
“white  batt.”  ^ 

SUB-DISTRIBUTION  FOR  LIGHTING  AND  SIGNALING.  ’ 

In  view  of  their  intimate  structural  relationship  it  is 
necessary  to  treat  the  entire  sub-distributing  system  both 
for  lighting  and  for  signaling  under  a  single  head. 

It  has  already  been  pointed  out  that  the  essential  feature 
required  of  the  sub-distributing  system  was  flexibility.  Of 
course,  a  certain  amount  of  the  sub-distribution  system  for 
lighting  was  more  or  less  permanent  in  its  nature,  such  as 
that  required  for  general  illumination.  Therefore  this  por¬ 
tion  of  the  work  will  be -passed  over  briefly.  An  idea  of  its 


Fig.  74 — Typical  Sub>Junctlon  Roughed  In. 

cover  is  not  shown  in  Fig.  73.  A  detail  of  this  strip  is 
shown  in  Fig.  75. 

To  furnish  energy  for  operating  annunciators  and  the 
various  signaling  systems  duplicate  200-watt,  24-volt 
Holtzer-Cabot  motor-generator  sets  have  been  installed. 
These  sets  are  mounted  in  company  with  a  similar  dupli¬ 
cate  set  for  operating  the  elevator-signal  system  on  a 
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Fig.  75 — Details  of  Sub-Junction. 


raised  foundation  in  the  new  engine-room.  A  view  of  these  general  character  may  be  gathered  readily  from  Fig.  69. 
sets  is  shown  in  Fig.  70,  together  with  the  switchboard  con-  The  design  of  the  sub-distribution  for  furniture  work 
trolling  the  sets  and  the  “battery  feeders.”  The  word  was,  however,  quite  a  different  problem.  The  solution  here 


employed  may  be  understood  by  a  reference  to  Fig.  71,  shown  in  Fig.  75.  It  is  to  be  noted  that  the  containing  cab- 

where  the  under-floor  wiring  of  typical  bays  is  shown,  inet,  like  the  main-floor  junction  box,  extends  down  to  the 

Fig.  72  typifies  the  revised  work  in  the  old  North  Building.  steel  level.  A  section  of  the  general  sub-distribution  for 

Centers  of  sub-distribution  for  low  tension  are  located  at  low  tension  is  shown  diagrammatically  in  Fig.  76. 

approximately  equal  intervals  about  the  outer  walls  of  the 
building.  As  far  as  possible  these  centers  are  arranged  so 
that  corresponding  centers  on  different  floors  are  over  one 
another  and  are  interconnected  by  rising  conduit  lines. 

The  centers  on  each  floor  are  also  interconnected  by  a  hori¬ 
zontal  line  of  conduit  run  in  a  trench  parallel  to  the  build¬ 
ing  wall.  This  conduit  line  passes  through  large  cast-iron  In  April  work  will  commence  on  a  great  dike,  40  ft.  high 
boxes  resembling  a  small-sized  sink  set  under  the  floor  just  and  3  miles  long,  designed  to  protect  the  lower  sections  of 

in  front  of  each  center  of  sub-junction.  The  home  run  the  city  of  East  St.  Louis,  Ill.,  against  flood  rises  in  the 

from  each  such  sub-junction  also  terminates  in  this  box,  Mississippi  River.  Sand  and  material  dredged  from  the 

riverbed  will  be  used  for  build¬ 
ing  the  great  wall,  the  material 
being  delivered  and  deposited  on 
the  work  hydraulically.  The 
main  dredge  pump  will  be 
mounted  on  a  steel  barge  an¬ 
chored  in  the  stream  and  driven 
by  a  8oo-hp,  2200-volt,  25-cycle 
motor.  A  submarine  cable  will 
connect  this  dredge  barge  with 
a  trailer  barge  carrying  the 
transformers  stepping  down 
from  the  13,200-volt  pressure  of 
the  East  St.  Louis  &  Suburban 
Railway  Company’s  generating 
system,  from  which  electrical 
energy  will  be  supplied  on  an 
off-peak  basis.  This  trans¬ 
former  barge  will  be  moored 
along  the  shore,  connecting  with 
the  transmission  line,  while  the 
dredge  will  be  free  to  move 
about  within  the  radius  of  its 
22oo-volt  cable.  Besides  the 
main  8oo-hp  pump  motor,  there 
will  be  several  auxiliary  motors 
on  the  barge,  including  a  250-hp 
rock-cutter  motor,  bringing  the 
total  connected  load  of  the 
dredging  undertaking  up  to  1100 
kw.  The  dredge  outfit  will  be 
able  to  deliver  15,000  cu.  yd.  of 
material  per  day,  sucking  from 
a  maximum  depth  of  35  ft.  and 
lifting  to  the  extreme  height  of 
the  wall,  40  ft.  In  places  the 
horizontal  “carry”  will  reach 


MOTOR-DRIVEN  DREDGE  WILL  BUILD  GREAT 
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Fig.  76 — Low-Tension  Riser  Diagram. 
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DISTRIBUTED  LEAKAGE  IN  TELEPHONE  AND 
TELEGRAPH  SYSTEMS. 


Comparison  of  Methods  for  Measuring  Resistance  of 
Insulation  Between  Open  Wires. 


By  1*'kank  F.  Fowle. 

HK  insulation  resistance  of  open  wires  bears  an  im¬ 
portant  relation  to  the  efficiency  of  telephone  and 
telegraph  transmission.  In  the  best  maintenance 
practice  the  insulation  is  measured  periodically  not  to  deter¬ 
mine  the  efficiency  of  transmission  directly,  but  to  ascertain 
whether  any  circuits  are  below  the  safe  minimum.  One  of 
the  large  wire  companies  specifies  in  its  maintenance  rules 
that  the  insulation  resistance  per  wire,  measured  from  line 
to  earth,  shall  be  not  less  than  10  megohms  per  mile  in  clear, 
dry  weather. 

It  is  probably  not  appreciated  in  general  that  the  insula¬ 
tion  resistance,  with  thirty-five  or  forty  glass  insulators  per 
mile,  fluctuates  between  wdde  extremes.  The  insulation  of 
a  line  in  ideal  physical  condition  during  clear,  dry  weather 
may  be  as  high  as  100  megohms  per  mile,  or  even  several 
hundred  in  some  instances.  At  the  opposite  extreme,  dur¬ 
ing  heavy  mists  or  rainfall,  it  may  fall  as  low  as  i  megohm 
per  mile,  and  it  often  amounts  to  only  a  fraction  of  a 
megohm. 

The  lower  limit  is  fixed  in  large  part  by  the  normal  con¬ 
ditions  of  the  atmosphere  as  to  cleanliness.  In  general  the 
more  soot,  smoke  and  dust  there  are  the  lower  the  insula¬ 
tion.  This  is  caused  by  the  fact  that  low  insulation  is  nor¬ 
mally  due  to  surface  leakage  through  a  thin  conducting 
film  or  coating  of  dirt.  Such  films  may  be  of  relatively 
high  resistance  when  dry,  but  increase  very  rapidly  in  con¬ 
ductivity  as  they  absorb  moisture.  In  fact,  when  they  have 
an  appreciable  thickness  and  become  thoroughly  wet  they 
have  no  insulating  value  worth  mentioning. 

Rainfall  tends,  of  course,  to  wash  off  the  dirt,  if  it  comes 
down  with  some  force.  Hence  a  very  smooth  surface  is  a 
great  advantage,  because  it  aids  the  washing  action.  This 
probably  explains  to  some  extent  the  superiority  of  glazed 
porcelain  over  glass,  a  fact  only  recently  appreciated  in 
telephone  and  telegraph  circles.  The  main  dependence  for 
insulation  is  a  dry  interior  under  one  or  more  overhanging 
petticoats,  and  not  any  portion  of  the  exterior,  although  the 
latter  becomes  effective  during  dry  weather.  It  is  there¬ 
fore  essential  to  design  and  install  the  insulators  with 
these  facts  clearly  in  mind. 

Glass  insulators  of  the  standard  type  now  in  use  in  tele¬ 
phone  and  telegraph  practice  are  subject  to  one  prominent 
fault  in  this  respect,  due  to  wetting  of  the  interior  surfaces 
by  reflected  raindrops,  which  first  strike  the  cross-arm  be¬ 
neath,  then  rebound,  breaking  up  as  they  do  so,  and  finally 
spatter  in  various  directions,  many  of  them  striking  the 
under  surfaces  of  the  insulator.  This  effect  seems  difficult 
to  avoid — although  it  can  be  lessened  perhaps — with  any 
type  of  insulator  supported  on  a  short  vertical  pin  directly 
over  the  cross-arm.  If  the  under  surfaces  are  made  up  of 
deep  sheltered  recesses,  they  are  slow  to  become  moistened 
and  correspondingly  slow  to  dry  out  afterward ;  conversely, 
if  they  are  rather  exposed,  they  moisten  more  quickly  and 
also  dry  out  quickly. 

The  need  of  more  efficient  insulators  suggests  two  pos¬ 
sible  plans,  one  to  employ  a  pin-supported  type  under  the 
cross-arm  and  the  other  to  employ  a  strain  type  suspended 
from  the  arm.  Either  plan  is  somewhat  radical  from  the 
standpoint  of  long-accepted  standards  in  telegraph  practice, 
the  second  more  so  than  the  first. 

But  any  progress  in  this  direction  depends  on  the  in¬ 
auguration  of  methods  for  measuring  insulation  resistance 
with  fair  commercial  precision,  in  particular  the  minimum 
values  of  insulation,  which  have  been  little  studied.  The 
best  maintenance  practice  ought  to  go  further  than  it  does 


and  require  the  measurement  of  insulation,  at  reasonable 
intervals,  during  heavy  falls  of  rain.  Under  present  rules 
the  insulation  is  measured  on  the  brightest  day  that  comes 
along,  and  the  minimum  limit  of  10  megohms  is  naturally 
exceeded  unless  something  is  wrong.  This  practice  is  per¬ 
fectly  admirable,  but  it  falls  short  of  the  full  requirements. 

The  importance  of  knowing  the  minimum  insulation  is 
twofold:  First,  it  bears  directly  on  the  question  of  main¬ 
tenance,  and  second,  which  is  most  important,  it  fixes  the 
efficiency  of  telegraph  transmission  by  the  American  or 
closed-circuit  Morse  system.  Two  recent  papers  by  the 
writer  have  treated  the  subject  of  telegraph  transmission 
at  length,  and  there  the  leakage  conductance  is  shown  to 
be  a  direct  factor  in  determining  the  required  conductor 
weight  for  a  line  of  stated  length.*  Under  existing  condi¬ 
tions  the  leakages  fix  a  much  lower  limit  on  transmission, 
through  weakening  of  the  effective  strength  of  signals, 
than  the  capacity,  which  merely  limits  the  speed.  Within 
the  speed  limit  the  conductor  weight  per  mile  is  given  by 
the  equation 

w  =  k  IV  g  r  ( I ) 

where  k  —  a  numerical  constant, 

IV  =  weight  of  the  mile-ohm, 
g  =  leakage  conductance  per  mile,  and 
I  =  length  of  line. 

The  constant  k  is  only  constant  for  a  given  set  of  condi¬ 
tions,  because  it  partly  depends  upon  a  logarithmic  function 
of  the  relation  between  the  true  outgoing  line  resistance 
and  the  terminal  resistance.  As  a  first  approximation, 
however,  the  conductor  -weight  is  directly  proportional  to 
the  leakage  conductance,  or  inversely  proportional  to  the 
insulation  resistance.  This  sufficiently  demonstrates  the 
importance  of  insulation  and  a  knowledge  of  the  exact 
minimum  values. 

The  well-known  voltmeter  method  of  measuring  line  in¬ 
sulation  was  discussed  in  an  article  by  the  author  in  the 
Electrical  World^  in  1904,  and  an  extension  of  the  usual 
method  was  demonstrated  which  is  theoretically  exact  under 
all  conditions. 

The  usual  simple  method  is  the  observation  of  voltmeter 
reading,  when  the  voltmeter  is  connected  in  series  with  a 
grounded  battery  or  emf  source  to  line,  the  distant  end  of 
the  line  being  open.  Then  the  insulation  in  megohms  per 
mile  is 

R  =  (2) 

where  E  =  potential  of  emf  source. 

V  =  voltmeter  reading, 

To  =  voltmeter  resistance,  and 
I  =  length  of  line. 

The  emf  source  is  assumed  to  have  a  negligible  internal 
resistance.  This  method  is  correct  when  the  insulation  is 
high  and  the  line  not  too  long.  But  in  general  it  is  not 
suited  to  the  measurement  of  the  values  here  being  sought. 

The  exact  method  requires  one  more  reading,  with  the 
distant  end  of  the  line  grounded.  If  the  second  reading 
be  V'  and  the  resistance  per  mile  of  the  line  wire  is  r,  then 


\  ,0* 

(3) 

) 

an  exact  expression.  In 

each 

method  the 

••eadings  should  be  repeated  with  the  battery  reversed 
and  the  averages  used  in  the  formulas. 

The  apparent  outgoing  resistance  of  any  uniform  line 
is  given  by  the  expression : 

'"The  Measurement  of  Distributed  Leakage  on  Transmission  Lines," 
Electrical  World,  Feb.  6,  1904. 

**‘Telegraph  Transmission,"  a  paper  presented  at  the  annual  meeting 
of  the  American  Institute  of  Electrical  Engineers,  June  26-30,  1911; 
“Line  Conductor  Requirements  for  Telegraph  Transmission,"  a  paper 
presented  at  the  annual  meeting  of  the  Association  of  Railway  Tele¬ 
graph  Superintendents,  June  26-28,  1911. 
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where 


i 

=  V  rg 
_K  —  r' 
-  ^  +  / 


(4) 


(5) 


and  where  r'  is  the  terminal  resistance  at  the  far  end  of 
the  line.  When  the  line  is  indefinitely  long  the  outgoing 
resistance  is  simply  K,  which  is  sometimes  termed  the 
surge  resistance.  When  the  distant  end  of  the  line  is 
open 

Ko  =  K  coth  p/  (8) 

and  when  it  is  connected  to  ground  through  practically 
zero  resistance 

Ko"  =  K  tanh  ^1  (9) 


It  follows  at  once  that 


—  =  Ko'Ko' 
g 


(10) 


which  proves  (3).  The  first  method  given  in  (2)  obviously 
corresponds  to  (8),  but  always  gives  results  which  are  too 
large. 

When  p/  is  so  small  that 


it  follows  that 


Whence 


e^-pi  =  I  ±  p/ 


coth  ?/  =  -jj-. 

¥ 


R  =  —  =lKo 
g 


(11) 

( 12) 

(13) 

(14) 


(6) - 

(7) 


TABLE  II. — DIVERGENCE  BETWEEN  ^  ^  COTH  ^l. 

Coth^/-(|) 

pi 

Coth 

Per  Cent. 

Per  Cent. 

j 

1 

0.  1 

1 

0.053 

0  5 

0. 122 

1  .0 

0.174 

Then,  placing  p/  equal  to  a  constant  and  solving, 
^1  =  a 


re  =  rgl'  =  a' 


and 


R  = 


r/’ 


(15) 


(16) 


(17) 


Assuming  values  of  a  from  Table  II,  in  the  column, 
values  of  R  can  be  computed,  or,  by  making  R  the  inde¬ 
pendent  variable,  values  of  /  can  be  found.  Employing 
the  form. 

/~i< 

/  =  (18) 

the  following  table  has  been  calculated  for  wires  of  5,  10. 
15,  20,  30,  40  and  50  ohms  per  mile,  with  various  values 
of  insulation  resistance  and  a  value  of  a  corresponding  to 
an  error  of  o.i  per  cent: 

TABLE  III. - MAXIMUM  LENGTH  OF  LINE  WHOSE  INSULATION 

CAN  BE  MEASURED  WITHIN  0.1  PER  CENT  BY  THE 
VOLTMETER,  SINGLE-READING  METHOD. 


which  is  the  same  as  (2),  where  Ko'  corresponds  to 
.  Now,  by  comparing  coth  p/  with  the  re¬ 
ciprocal  of  p/  and  placing  a  limit  on  the  error  in  assuming 
them  to  be  equal,  the  corresponding  limit  of  3/  itself  will 
be  known.  Table  I  gives  simultaneous  values  of  p/,  the 
reciprocal  of  p/  and  coth  p/,  within  a  sufficient  range  for 
present  purposes. 


Insulation — 
Megohms 

I)er  Mile. 

WIRE  1 

lESlSTANCE — OHMS  PEI 

{  MILE 

5 

10 

15  20 

30 

40 

50 

0.125 

8.4 

5.9 

4.8  4.2 

3.4 

2.9 

2.6 

0.250 

11.8 

8.4 

6  8  5.9 

4.8 

4.2 

3.7 

0.333 

13.7 

9.7 

7.9  6.8 

5.6 

4.8 

4.3 

0.500 

16.7 

11.8 

9.7  I  8.4 

6.8 

5.9 

5.3 

0.750 

20.5 

14.5 

11  .8  1  10.3 

8.4 

7.2 

6.5 

1 .000 

23.7 

16.7 

13.7  !  11.8 

9.7 

8.4 

7.5 

1.50 

29.0 

20.5 

16.7  1  14.5 

11.8 

10.3 

9.2 

2.00 

33.5 

23.7 

19.3  16.7 

13.7 

11.8 

10.6 

5.00 

53.0 

37.5 

30.6  26.5 

21  .6 

18.7 

16.7 

10.0 

75.0 

53.0 

43.3  ,  38.2 

30.6 

26.5 

23.7 

25.0 

118.0 

83.9 

68.4  59.3 

48.4 

41  .9 

38.2 

50.0 

167.0 

118.0 

96.8  83.9 

68.4 

59.3 

53.0 

TABLE  I. — COMPARISONS  OF  p/  AND  COTH  p/. 


PI 

1 

pi 

Coth  pi. 

0.00 

00 

00 

0.01 

100  00 

l(X).00 

0  02 

50 . 00 

50.01 

0.03 

33 . 33 

33.34 

0.04 

25.00 

25.01 

0.05 

20.00 

20.02 

0.06 

16.67 

16.69 

0.08 

12.50 

12.53 

0.10 

10.00 

10.03 

0.15 

6.667 

6.717 

0.20 

5.000 

5.067 

0.30 

3.333 

3.433 

If  an  arbitrary  percentage  limit  is  fixed,  by  which  the 
reciprocal  of  shall  not  be  less  than  coth  p/,  then  p/  itself 
IS  fixed;  and  the  following  table  shows  the  limits  of  p/  for 
divergences  of  o.i  per  cent.  0.3  per  cent  and  i.o  per  cent, 
approximately. 


This  table  is  slightly  surprising  in  view  of  the  wide¬ 
spread  acceptance  of  the  voltmeter  method,  with  single 
readings,  as  accurate.  But  for  accurate  observations  the 
true  and  the  apparent  insulation  resistance  agree  only 
within  somewhat  restricted  limits.  For  the  rather  rough 
determinations  needed  in  ordinary  maintenance  work  these 
distances  can  be  much  extended.  If  the  desired  precision 
is  0.5  per  cent,  the  mileages  in  Table  III  can  be  multiplied 
by  the  factor  2.30;  and  if  the  precision  is  only  i  per  cent, 
they  can  be  multiplied  by  3.28.  Nevertheless,  for  values 
of  insulation  below  i  megohm  per  mile,  which  occur  fre¬ 
quently,  the  mileages  are  limited  and  would  be  in  almost 
every  case  less  than  the  length  of  a  working  line. 

The  double-reading  method,  which  is  exact,  is  not  always 
as  precise  as  it  might  seem  when  a  voltmeter  is  the  only 
instrument  used.  When  the  insulation  is  very  high  one 
reading  is  low  and  hence  the  precision  is  poor ;  in  that  case 
the  higher  the  resistance  of  the  voltmeter  the  better,  be¬ 
cause  it  raises  the  reading,  \\  hen  the  insulation,  on  the 
other  hand,  is  very  low  the  reading  is  high  and  nearly 
equal  to  the  test  voltage.  In  that  case,  also,  the  precision 
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is  poor,  and  better  results  will  be  obtained  by  substituting 
a  milliammeter  for  the  voltmeter  and  using  the  latter  to 
measure  the  test  voltage  simultaneously  with  current  read¬ 
ings.  Preferably  the  voltmeter  should  be  connected  from 
line  to  earth,  outside  of  the  ammeter.  These  readings  give 
the  apparent  line  resistance  at  once,  by  Ohm’s  law.  The 
double-reading  method  becomes  in  this  way  much  more 
precise. 

In  case  p/  is  rather  large,  due  to  low  insulation  or  length 
of  line,  the  apparent  insulation  and  the  apparent  wire 
resistance  each  approach  the  true  line  resistance  K,  because 
coth  p/  and  tanh  p/  both  approach  unity.  This  suggests 
another  method  of  measuring  insulation  resistance,  when 
the  wire  resistance  is  known.  For  the  same  errors  as  be¬ 
fore  the  values  of  p/  and  its  functions  are  as  given  in 
Table  IV. 


different  electrical  states  of  the  line,  a  condition  which  js 
necessary  in  any  method  where  both  readings  are  taken  at 
the  same  point.  If  the  readings  are  taken  at  different 
points,  they  may  be  observed  simultaneously.  In  the  latter 
case  they  may  be  observed  at  opposite  ends  of  the  line,  for 
example,  and  Heaviside  gives  such  a  method  in  his  “Elec¬ 
trical  Papers,”  Vol.  I,  page  41,  “On  a  Test  for  Telegraph 
Lines.” 

Suppose  that  there  are  at  one  end  of  a  uniform  line  a 
battery  and  a  resistance  and  at  the  opposite  end  only  a 
resistance,  all  connected  in  series.  Also  suppose  that  the 
line  current  and  potential  at  each  end  are  measured,  at  the 
junction  of  the  line  with  the  terminal.  Then 


TABLE  IV. - VALUE  OF  TANH  p/,  COTH  PZ  AND  P^. 


Tanh  $1. 

Coth  /9/. 

3l. 

0.99900 

1.0010 

3.800 

0.99501 

1.0050 

2.995 

0.99007 

1.0100 

2.650 

Again  employing  the  form  in  (18),  minimum  values  of 
line  length  can  be  computed  for  any  given  set  of  conditions 
and  desired  precision.  Table  V  gives  a  few  values  for  a 
precision  of  o.i  per  cent,  or  when  P^  =  3.800,  at  least. 

TABLE  V. — MINIMUM  LENGTH  OF  LINE  WHOSE  APPARENT 
CONDUCTOR  RESISTANCE  DIFFERS  FROM  K  BY 
NOT  MORE  THAN  O.I  PER  CENT. 


I  WIRE  RESISTANCE - OHMS  PER  MILE. 

Megohms  | 


per  Mile.  j 

1 

5 

1 

10  ; 

15 

J 

1 

30 

40 

50 

0.125  1 

601  ' 

425  ^ 

i 

347 

301 

245 

212 

190 

0.250 

1  850  1 

601  1 

491 

425  1 

347  : 

301 

269 

0.333 

981 

694  1 

566 

491 

401  ; 

347 

I  310 

0.500 

850 

694 

601 

491 

425 

;  380 

0.750 

850 

736 

601 

j  520 

1  466 

1 .000 

;  981 

1  850 

694 

i 

601 

538 

The  line  lengths  given  in  Table  V  are  all  in  excess  of 
the  operative  limits,  but  for  less  precise  measurements  the 
method  can  be  used  occasionally.  A  factor  of  0.789  can 
be  applied  to  Table  V  for  results  whose  precision  is  only 
0.5  per  cent  and  0.698  for  a  precision  of  i  per  cent. 

Since  these  methods  depend  on  a  knowledge  of  the  pre¬ 
cise  value  of  r,  the  line  resistance,  it  may  be  pointed  out 
that  the  leakage  should  be  negligible  when  making  a  meas¬ 
urement  to  determine  the  value  of  /r.  Table  III  gives  the 
maximum  length  which  can  be  measured  with  a  precision 
of  O.I  per  cent,  under  various  conditions.  That  is,  the 
conditions  which  hold  for  precise  measurement  of  insula¬ 
tion  by  the  method  of  single  readings  apply  equally  to  the 
measurement  of  true  conductor  resistance.  The  safe  mini¬ 
mum  insulation  resistance  can  be  found  in  any  case  from 
(17),  if  the  tabular  values  do  not  meet  the  conditions. 

All  of  the  preceding  methods  assume  in  general  the 
necessity  'of  taking  the  line  from  service  before  the  in¬ 
sulation  can  be  measured.  But  this  is  not  an  absolute 
necessity  where  telephone  and  telegraph  lines  are  con¬ 
cerned.  In  general  it  is  necessary  to  take  two  readings 
under  different  conditions  in  order  to  ascertain  the  true 
insulation.  These  readings  are  most  conveniently  taken  at 
the  same  place,  say,  at  one  end  of  the  line.  In  the  volt¬ 
meter  two-reading  method  the  readings  are  taken  under 


where  £,  and  are  the  potential  and  current  at  the  battery 
terminus  and  £,  and  /,  are  the  potential  and  current  at  the 
opposite  terminus.  If  the  terminal  resistances  and  the  emf 
are  accurately  known,  the  potential  readings  are  not  re¬ 
quired,  so  that  the  method  may  be  reduced  to  two  current 
readings  with  milliammeters. 

Heaviside’s  method  fits  the  conditions  of  English  tele¬ 
graph  practice,  or  open-circuit  working.  The  American, 
or  closed-circuit,  method  employs  a  battery  at  each  termi¬ 
nus.  Assuming  that  the  two  batteries  are  equal  and  of 
emf  Eo,  connected  of  course  in  conjunction,  the  following 
method  is  feasible :  Let  the  outgoing  current  at  either 
terminal,  when  the  line  is  closed,  be  /,  and  let  the  current 
at  the  same  place,  when  the  opposite  terminal  is  open,  be 
//.  Also  let  the  terminal  resistances  be  equal  and  each 
designated  by  ro.  Then 


(20) 


This  method,  it  will  be  apparent,  can  be  employed  with¬ 
out  taking  the  line  out  of  service,  and  at  the  expense  of 
interrupting  the  service  for  only  a  few  moments  to  obtain 
a  pair  of  readings  on  a  milliammeter.  The  latter  can  be 
cut  into  the  line  without  interrupting  the  service  at  all. 
It  may  be  possible,  in  fact,  to  obtain  readings  during  pauses 
in  transmission,  and  thus  not  affect  the  service.  This 
method  applies  as  well  to  composited  telephone  circuits 
as  to  straight  Morse  wires.  It  applies  further  to  simplexed 
telephone  lines,  but  in  that  case  the  true  conductor  re¬ 
sistance  is  one-half  the  resistance  of  either  wire  and  the 
true  leakage  conductance  is  double  the  leakage  on  either 
wire,  caused  by  the  fact  that  telegraphically  the  line  wires 
are  in  parallel. 

The  notation  in  (19)  and  (20)  corresponds  to  the 
author’s  Institute  paper  on  transmission  before  mentioned, 
from  which  the  full  proof  may  be  derived.  Two  sets  of 
readings  at  the  same  point,  or  two  simultaneous  readings 
at  different  points,  are  necessary  in  order  to  eliminate  the 
exponential  terms  in  the  fundamental  equations. 

The  value  of  the  method  given  by  (20)  is  the  ease  with 
which  it  may  be  employed  to  study  leakage  under  service 
conditions,  and  the  variations  from  hour  to  hour.  This 
enters  fundamentally  into  the  efficiency  of  Morse  trans¬ 
mission  by  the  closed-circuit  system,  and  is  especially  de¬ 
sirable  to  throw  more  light  on  a  neglected  subject.  There 
is  considerable  reason  for  thinking  that  a  study  of  this 
question  will  mark  the  passing  of  glass  insulators  for 
long  telephone  and  telegraph  lines. 

Other  methods,  on  the  same  order  as  the  last  one,  can 
be  devised  for  duplex  and  quadruplex  circuits,  so  that  a 
continuous  study  of  insulation  can  be  carried  on  with  little 
difficulty,  and  apparently  with  much  profit.  Since  these 
have  a  more  limited  application  and  probably  less  general 
interest,  they  w'ill  not  be  worked  out  here,  except  to  say 
that  their  deduction  can  be  carried  out  readily  from  the 
author’s  Institute  paper,  with  a  little  ingenuity. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


IMPORTANT  WISCONSIN  COMMISSION  DECISIONS. 


In  the  department  of  Public  Service  Commission  News 
will  be  found  an  important  decision  by  the  Wisconsin  Public 
Service  Commission  in  regard  to  the  relative  lighting 
efficiency  of  6.6-amp  inclosed  alternating-current  arc  lamps 
and  9.6-amp  open  direct-current  arc  lamps.  The  commis¬ 
sion  decided  that  practically  the  two  are  equal  in  illumina¬ 
tion.  Another  decision  reported  requires  a  municipal  light¬ 
ing  plant  to  increase  its  rates. 


CRUDE  OIL  AND  MOTOR-DRIVEN  BLOWER  RE¬ 
PLACES  GAS  FURNACE. 


.\n  excellent  opportunity  existed  for  the  gas  company’s 
new-business  man  to  apply  his  industrial  schedule  to  a 
forging  plant’s  heating  furnace  in  a  middle  Michigan  city, 
but  the  central-station's  contract  agent  got  on  the  job  first. 
He  showed  the  manufacturer,  too,  how  money  could  be 
saved  by  using  crude  oil  instead,  atomizing  and  burning  the 
oil  with  a  motor-driven  blower.  In  this  instance  a  35-hp 
mot6r  was  required,  and,  as  it  runs  twelve  hours  each  day, 
the  central  station  acquired  desirable  business. 


ELECTRIC  PUMPING  FOR  GRAND  HAVEN,  MICH. 


I'he  city  of  Grand  Haven,  Mich.,  has  voted  $60,000  worth 
of  bonds  to  increase  its  water-supply  system  by  the  addition 
of  motor-driven  pumps,  reservoir,  etc.  Two  units  capable 
of  delivering  400,000  gal.  per  twenty-four  hours  against  a 
head  of  60  lb.  per  square  inch  will  be  installed.  Grand 
Haven  has  a  municipal  lighting  plant,  and  it  is  planned  to 
utilize  this  electrical  generating  equipment  for  pumping 
duty  during  daylight  hours. 


OVERRATING  OF  MOTOR-GENERATOR  SETS  TO 
IMPROVE  POWER-FACTOR. 


.\11  motor-generator  sets  installed  by  the  Detroit  Edison 
Company  are  now  specified  with  their  motor  elements  suf¬ 
ficiently  larger  than  the  generators  to  insure  that,  fully 
loaded,  the  motors  can  be  operated  at  a  leading  power- 
factor  of  80  per  cent,  to  improve  the  power-factor  of  the 
system.  Operators  are  instructed  to  increase  the  field  ex¬ 
citation  of  their  machines  until  the  motors  take  full  load 
current  at  the  leading  power-factor.  As  the  result  of  this 
practice,  power-factors  approaching  within  97  per  cent  of 
unity  have  been  observed  at  the  bus  of  the  generating  plant 

CENTRAL-STATION  MOTOR  SERVICE  SIGN  AT 
BOSTON  TERMINAL. 


The  Edison  Electric  Illuminating  Company  of  Boston 
lias  recently  placed  in  service  near  the  entrance  of  the 
South  Station  yard,  Boston,  a  large  electric  sign  advertis¬ 
ing  the  company’s  motor  service  facilities.  The  sign  occu¬ 
pies  a  prominent  position  on  a  roof  facing  the  incoming 
and  leaving  tracks  of  the  Boston  &  Albany  and  New’  York, 


New  Haven  &  Hartford  Railroads,  and  has  attracted  much 
comment  from  observant  passengers.  It  depicts  in  char¬ 
acters  and  outlines  of  light  the  convenience  of  the  motor 
drive,  showing  a  workman  in  the  act  of  sharpening  a  tool 
at  an  electrically  driven  grindstone,  the  sparks  flying  from 
the  emery  wheel  in  the  most  realistic  fashion.  In  several 
of  the  suburban  towns  outside  Boston  the  company  is  main¬ 
taining  “co-operative  development’’  electric  billboards  call¬ 
ing  attention  to  the  value  of  each  town  as  a  manufactur¬ 
ing  center  and  emphasizing  the  existence  of  cheap  energy 
within  its  borders. 


ELECTRICITY  IN  CITY  CONTRACTS. 


Recent  city  contracts  in  Denver  included  the  award  of 
a  contract  for  the  paving  of  South  Broadway,  one  of  the 
main  thoroughfares  running  north  and  south  the  entire 
length  of  the  city.  The  paving  must  consist  of  asphalt 
2  in.  in  thickness,  laid  upon  a  concrete  foundation  satis¬ 
factory  to  the  city  engineer.  For  this  work  the  steam  engine 
was  supplanted  by  the  electric  motor  and  all  the  concrete 
used  was  mixed  by  means  of  motor-operated  machinery, 
each  mixer  being  equipped  with  a  lo-hp,  220-volt,  single¬ 
phase  motor  operating  on  the  off-peak  schedule. 

The  asphalt  was  mixed  in  a  patent  machine  consisting  of 
two  revolving  drums,  each  8  ft.  in  diameter  and  belted  to 
a  75-hp,  720-r.p.m.,  22o-volt,  three-phase  motor.  The  drums 
are  capable  of  delivering,  when  operated  singly,  6000  lb.  of 
material  every  fifteen  minutes,  or  a  total  of  12,000  lb.  for 
the  two  drums  when  operated  together.  This  output  is 
equivalent  to  surfacing  to  a  depth  of  2  in.  and  a  space  of 
30  sq.  yd.  The  oil  used  is  approximately  5  gal.  per  6000 
lb.  and  is  the  ordinary  crude  oil.  To  start  the  mixers,  one 
loaded  and  the  other  unloaded,  requires  a  momentary  pull 
of  225  hp,  but  in  a  short  space  of  time  the  mixer  is 
operating  at  normal  speed  and  the  load  on  the  motor  de¬ 
creases  to  xjYz  hp. 

Many  central  stations  may  profit  by  the  use  of  motor- 
operated  machinery  for  their  street  repair  equipment,  just 
as  Denver  has  now  equipped  and  is  operating  all  of  the 
asphalt  street-repair  outfits  of  the  city.  All  of  the  arrange¬ 
ments  for  the  use  of  motor  drive  are  under  the  power  de¬ 
partment  of  the  Denver  Gas  &  Electric  Light  Company. 


STANDARDIZED  INTERIOR  WIRING  PRICES. 


The  Baltimore  Plan  of  Computing  House- Wiring  Costs 
on  a  Combined  Basis  of  Number  of  Outlets 
and  Niunber  of  Lamps  or  Sockets. 

By  H.  L.  Parker. 

Estimating  and  pricing  of  wiring  can  be  done  in  two 
ways,  by  a  count  of  the  labor  and  material,  item  by  item, 
and  by  applying  a  set  of  standardized  prices  based  on  cost 
experience.  Such  a  standardized  price  schedule  should 
meet  the  following  requirements : 

Simplicity,  so  that  a  salesman  without  technical  knowl¬ 
edge  can  handle  it  successfully. 

Flexibility,  to  satisfy  the  varying  conditions  without  de¬ 
pending  upon  the  law  of  averages. 

Equitable  and  consistent  prices  to  customers,  based  as 
nearly  as  possible  on  the  actual  work  done  in  each  case. 
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Fair  prices,  to  enable  the  contractor  or  central  station  to 
make  a  reasonable  profit  for  good  work. 

In  estimating  a  wiring  job  by  a  count  of  labor  and 
material,  the  man  with  the  detail  knowledge,  pad  and  pencil 
in  hand,  walks  over  the  premises,  measuring  or  judging  dis¬ 
tances  and  setting  down  the  various  items  as  he  goes  along. 
The  following  is  a  typical  estimate  sheet  for  a  two-circuit 
job  in  an  “old”  or  completed  residence: 

TABLE  I. - DETAILED  ESTIMATE  SHEET  OF  HOUSE-WIRING  JOB. 

(Class  of  work,  concealed  porcelain  (knob  and  tube).  Service-enter  side  in 
pantry.  Meter  loop  and  cut-outs  in  pantry.  Wood  molding 
in  basement  and  attic.) 


Room.  Wiring  Details,  Etc.  !  Price 


Service  entry  a  One  Ji-in.  F  condulet .  $0.35 

a  19  ft.  of  ?^-in.  rigid  conduit .  0.09 

a  One  J4-in.  B  condulet . .  0.25 

a  One  2S-amp.  combination  porcelain  cut-out 

and  switch,  two-wire .  0.50 

a  Two  15 -amp  plugs .  0.07 

a  One  meter  board  (12-in.  X  14-in.  pipe) .  0.25 

b  One  18A  box  and  ^-in.  fixture  stud .  0.10 

Pantry  b  One  18A  box  and  H-in.  fixture  stud.. .  0.10 

Kitchen  b  19  ft.  of  1  i-in.  painted  two-wire  molding .  0.30 

Basement 

c  One  5 -amp  rotary  switch  and  base .  0.30 

b  One  porcelain  key  receptacle  and  base .  0.18 

b  One  18A  box  and  Ji-in.  stud .  0.10 

Dining-room  c  One  Munit  box  and  loom  .  0.14 

c  One  10-amp  flush  switch .  0.40 

b  One  18A  box  and  fi-in.  stud . I  0.10 

Hall  c  One  two-gang  Munit  box  for  loom  . I  0.28 

c  Two  10-amp  three-way  flush  switch  and  BB! 

plate . I  1.00 

b  One  IRA  box  and  f -in.  stud .  0.10 

Parlor  c  One  Munit  box  f  ir  loom .  0.14 

c  One  10-amp  flush  switch  and  BB  plate .  0.40 

b  OnelRAbox .  0.10 

Porch  c  One  Munit  box  for  loom . 0.14 

c  One  10-amp  two-point  flush  switch  and  bronze 

plate .  0.40 

Hall,  Second  b  One  18A  box  and  ^-in.  stud .  0.10 

floor  c  One  two-gang  Munit  box  for  loom  . .  0.28 

c  Two  10-amp  three-wire  flush  switch  and  BBi 

plate . . .  1.00 

b  One  18A  and  J^-in.  stud .  0.10 

Front  bedroom  c  One  Munit  box  for  loom .  0.14 

c  One  10-amp  flush  switch  and  BB  plate .  0.40 

b  One  18A  box  and  5-^-in.  stud .  0.10 

Middleroom  b  One  18A  box  and^J^-in.  stud .  0.10 

Bathroom 

c  One  Munit  box  for  loom .  0.14 

c  One  10-amp  flush  switch  and  BB  plate .  0.40 

b  One  18A  box  and  -in.  stud .  0.10 

Rearroom  b  10  ft.  of  1  l^-in.  painted  molding  and  cap .  0.15 

Attic  b  One  keyless  porcelain  receptacle  and  base .  0.18 

c  One  5-amp  rotary  switch  and  base .  0.30 

b  520  ft.  No.  14  s.  b.  r.  c.  wire  for  lamps .  4.25 

c  285  ft.  No.  14  s.  b.  r.  c.  wire  for  switches .  2.25 

b  200  ft.  A-in.  x  4-in.  porcelain  tubes  for  lamps ,  .  1.36 

c  150  ft.  iVin.  X  4-in.  porcelain  tubes  for  switches  1 . 02 

b  38  No.  4  Duggan  cleats  for  lamps .  0.46 

c  22  No.  4  Duggan  cleats  for  switches .  0.29 

b  78  ft.  )4-in.  circular  loom  for  lamps .  3.12 

c  52  ft.  M-in.  circular  loom  for  switches .  2.08 

a  8  ft.  No.  12  d.b.r.c.  wire  for  mains .  0.15 

a  Two  porcelain  fuse  cut-outs .  0.25 

a  Four  10-amp.  12S-volt  plugs .  0.12 

a  b  c  Screws,  nails,  solder,  tape,  etc .  1.25 

a  b  c  Labor,  electrician,  three  and  one-half 

days  at  $3. 50 .  12.25 

a  b  c  Labor,  helper,  three  and  one-half  days 

at  $2.00 .  7.00 

a  b  c  Carfare,  two  men. .  0.60 

Total .  $45.73 

Plus  25  percent .  11.43 


I  j  $57.16 

Naturally  anyone  regularly  employed  in  making  estimates 
will  tabulate  parts  repeated  on  each  job  to  save  detailed 
figuring.  Standardized  prices  mean  carrying  out  this  idea 
to  the  limit,  depending  on  an  average  profit  per  job  rather 
than  on  a  careful  estimate  to  insure  a  profit  on  every  job. 
The  man  required  to  make  out  a  detailed  estimate  of 
material  needs  not  only  detailed  knowledge  of  wiring  re¬ 
quirements,  but  will  have  little  time  left  to  present  selling 
arguments  to  the  customer.  As  a  rule  salesmen  cannot  be 
technical  wiremen,  neither  can  wiremen  be  salesmen.  The 
thing  desired  is  to  put  the  wiremen’s  technical  information 
in  a  condensed  form  so  that  the  salesmen  can  handle  it  and 
get  orders. 


CLASSIFICATION  OF  HOUSE.s. 

For  estimating  purposes  it  is  desirable  to  divide  resi¬ 
dences  into  two  or  three  classes,  depending  on  their  size 
and  construction.  Sometimes  it  is  practical  to  base  this 
classification  on  rental  or  sale  values.  However,  in  large 
cities  houses  of  like  construction  have  widely  varying  rental 
values,  depending  on  the  section ;  hence  the  value  of  such  a 
classification  depends  on  local  conditions. 

The  following  classification  of  houses  is  used  in  Balti¬ 
more  ; 

Class  A. — I ) T wo-story  houses,  six  rooms  or  more,  with 
or  without  hall  or  bath.  Outer  walls  brick  or  stone;  inner 
walls  studding  lathed  over.  (2)  One-story  houses,  bunga¬ 
low  type.  Outer  walls  frame,  brick  or  stone;  inner  walls 
studding  lathed  over.  Attic  spacing  sufficient  for  concealed 
wiring. 

Class  B. — (i)  Houses  described  under  Class  A  having 
one  or  more  floors  above  the  first,  and  having  not  to  ex¬ 
ceed  one-half  of  the  inner  walls  of  brick  or  stone.  (2) 
Two,  three  or  four-story  houses  built  in  rows,  or  two  or 
three-story,  double  or  semi-detached  houses.  Outer  walls 
frame,  brick  or  stone;  inner  walls  studding  lathed  over. 
(3)  Two  or  three-story,  cottage-type  houses.  Outer  walls 
of  brick,  frame  or  stone;  inner  walls  studding  lathed  over. 
Width  not  more  than  one  room  and  narrow  passage  hall; 
that  is,  majority  of  rooms  on  one  side  with  hall  or  passage 
extending  practically  the  length  of  house. 

Class  C. — (i)  Any  house  described  under  Class  B  hav¬ 
ing  one  or  more  floors  above  the  first  and  having  not  to  ex¬ 
ceed  one-half  its  inner  walls  of  brick  or  stone.  (2)  Five- 
story  houses,  built  in  rows.  Outer  walls  brick  or  stone; 
inner  walls  studding  lathed  over,  or  not  to  exceed  one-half 
of  inner  walls  of  brick  or  stone.  (3)  Two  or  three-story 
houses,  cottage  type.  Outer  walls  frame,  brick  or  stone; 
inner  walls  studding  lathed  over,  or  not  to  exceed  one- 
half  of  the  inner  walls  of  brick  or  stone. 

METHODS  OF  STANDARDIZING  WIRING  PRICES. 

Four  methods  are  given  herewith  for  standardizing 
wiring  prices,  with  suggestions  as  to  their  desirability. 

Flat  Price  per  Job. — This  is  usually  established  only  for 
short  campaign  purposes.  It  is  not  at  all  flexible,  nor  is  it 
desirable  if  permanent  arrangements  are  wanted.  A  flat 
price  is  established  for  wiring,  say,  six  rooms  with  or  with¬ 
out  fixtures,  or  for  wiring  any  two-story  house  for  a  given 
number  of  lamps,  etc.  Such  a  scheme  will  admit  of  wide 
publicity  but  limited  application,  as  certainly  only  the  two- 
story  house  owners  can  take  advantage  of  it.  The  great 
difference  in  construction  of  houses  will  cause  considerable 
difference  in  the  profit  per  job.  To  offset  this,  the  price 
must  be  made  higher  than  required,  especially  if  the  work 
is  to  be  done  by  contractors  for  a  central  station.  Fixtures 
are  often  added  to  the  wiring  prices  where  the  above 
scheme  is  employed,  the  offer  of  the  central  station  being 
to  furnish  wiring  fixtures  and  lamps  for  a  fixed  price. 

2.  Unit  Price  per  I. amp  or  Socket. — The  accompanying 
table  was  selected  at  random  from  a  set  of  prices  now  in 
use  covering  concealed  flexible  metal  conduit  work  under 
such  a  wiring  schedule. 


TABLE  II. — WIRING  PRICES  BASED  ON  NUMBER  OF  LAMPS  OR 
SOCKETS. 


Number  of  Lamps. 

Price. 

1  Number  of  Lamps.  ' 

1 

Price. 

H 

$52.00 

1 

$71.00 

12  ! 

54.00 

20 

73.00 

13 

59.00 

21 

75.00 

14 

61.00 

22 

77.00 

15  1 

63.00 

23 

79.00 

16 

65.00 

24 

84.00 

17 

67.00 

25 

86.00 

18 

69.00 

26 

88.00 

The  price  for  wiring  fifteen  lamps  is  given  as  $63  and 
for  twenty-one  lamps  as  $75.  Suppose  that  in  each  case  the 


550 


ELECTRICAL  WORLD. 


VoL.  59,  No.  la 


same  number  of  outlets  was  installed,  one  customer  would 
pay  $12  more  than  the  other  for  exactly  the  same  amount 
of  work,  since  the  same  number  of  outlets  in  both  cases 
require  the  same  labor  and  material. 

In  the  table  there  is  a  regular  increase  in  price  of  $2 
per  lamp,  except  where  the  additional  lamp  requires  an 
additional  circuit.  Hence,  between  twelve  and  thirteen 
lamps  and  between  twenty-four  and  twenty-five  lamps  the 
difference  is  $5.  This  basis  for  estimating  may  be  desir¬ 
able  from  a  sales  standpoint  for  campaign  purposes,  as 
lighting  solicitors  could  quickly  and  easily  estimate  wiring 
costs  on  this  basis  and  have  much  of  their  working  time 
left  for  sales  effort.  It  would  be  necessary,  however,  to 
train  carefully  solicitors  in  the  proper  classifications  of 
houses.  The  defects  of  this  basis  of  estimating  will  be 
apparent  upon  examining  Fig.  i,  which  is  a  graphical  rep¬ 
resentation  of  the  elements  entering  into  a  two-circuit  job. 
The  first  circuit  for  twelve  lamps  has  nine  lighting  outlets 
and  three  switch  outlets.  The  second  circuit  for  twelve 
lights  has  six  lighting  outlets  and  two  switch  outlets. 

Assuming  separate  orders  to  be  taken  for  each  twelve- 
lamp  circuit,  it  will  be  readily  seen  how  much  more  work 
and  material  is  required  for  one  job  than  for  the  other. 

One  might  be  willing  to  take  chances  on  the  gross  profit 
on  a  large  number  of  jobs,  but  the  effect  is  bad  on  the 
public,  since  one  customer  may  see  how  much  less  he  gets 
than  his  neighbor,  although  both  pay  the  same. 

3.  Price  per  Outlet. — This  method  may  be  subdivided  in 
three  ways:  (a)  A  flat  price  per  outlet,  including  both 


adding  the  cost  of  material  and  proportion  of  labor  charge, 
a  price  is  obtained  for  the  service  entrance. 

By  taking  items  marked  “b”  and  a  portion  of  the  items 
marked  “a  b  c,”  and  dividing  the  whole  by  eleven,  an 
average  price  of  $2.25  will  cover  the  wiring  for  switches. 
In  the  same  manner  an  average  cost  of  $2.15  per  outlet  is 
found  for  houses  of  this  class  of  construction  and  the 
same  kind  of  work.  Standardized  prices  for  this  class  of 
work  and  building,  based  on  the  average  of  a  large  number 
of  jobs,  would  then  be  somewhat  as  follows: 


Base  charge,  service  entrance,  two-wire .  $4.40 

Each  lamp  outlet .  2.25 

Each  switch  outlet,  wiring  only,  without  switches .  1.35 


It  is  readily  seen  that  the  price  per  lighting  outlet  will 
decrease  as  the  number  increases,  besides  varying  also  with 
the  class  or  construction  of  the  building. 

A  flat  average  price  per  outlet  would  be  a  satisfactory 
basis  for  estimating  on  small  jobs,  say,  under  three  cir¬ 
cuits  or  thirty-six  lamps.  Beyond  that  each  additional  cir¬ 
cuit  requires  more  labor  and  material  than  the  first  circuit, 
but  as  the  number  of  outlets  increases  the  cost  per  outlet, 
taking  the  job  as  a  whole,  decreases,  because  the  mechanics 
will  work  faster  and  better  where  a  repetition  of  the  same 
thing  is  to  be  done  many  times,  and  also  a  larger  amount 
of  the  work  Can  be  done  by  helpers.  This  difference  per 
outlet  is  given  recognition  in  the  following. 


Fig.  1 — Diagram  of  Two-CIrcult  Wiring  Job. 


lamp  and  switch  outlets;  (b)  a  flat  price  for  lamp  outlets 
only,  switch  outlets  and  switches  being  classed  extra,  and 
(c)  a  flat  price  for  making  service  entrance  (including 
main  switch  and  cut-out,  loop  for  meter,  etc.),  to  which 
is  added  a  price  per  lamp  or  switch  outlet. 

Fixtures  may  also  be  added  under  this  plan  if  the  type 
used  are  nearly  all  one-lamp  each  and  fairly  uniform  in 
price.  With  proper  sales  effort  and  advertising  it  would 
be  possible  to  add  the  price  of  one-lamp  fixtures  and  tung¬ 
sten  lamps,  giving  a  limited  choice  of  styles  of  fixtures 
and  sizes  of  lamps  with  the  wiring,  the  whole  to  be  sold  on 
an  outlet  basis.  The  addition  of  an  amount  per  outlet  for 
the  maintenance  of  the  lamps  in  this  connection  might 
prove  a  profitable  “new-customer  getter.” 

(a)  The  flat  price  for  all  outlets  is  desirable  from  the 
salesman’s  standpoint,  on  account  of  its  simplicity,  but  it 
requires  much  faith  in  the  law  of  averages.  While  not 
bad  for  small  houses,  the  bidder’s  average  price  per  outlet 
would  have  to  be  high  for  the  better  class  of  houses  where 
three-way  and  electrolier  switches  are  installed.  To  thus 
make  sure  of  the  profit  would,  of  course,  work  a  hardship 
on  customers  not  requiring  such  conveniences. 

(b)  The  following  discussion  also  applies  to  a  schedule 
involving  unit  price  on  lamp  outlets  only,  switch  outlets 


4.  Price  per  Outlet  Varying  zinth  Number  of  Lamps. — 
Any  scheme  of  standard  prices,  to  be  fair  to  the  customer 
and  insure  a  uniform  profit  to  the  bidder,  must  be  based  on 
both  the  number  of  lighting  outlets  and  the  number  of 
sockets  or  circuits. 

There  is  a  very  definite  practical  relation  between  the 
number  of  outlets  and  the  number  of  sockets  installed  in  a 
given  class  of  residences,  as  shown  by  the  curves  in  Fig.  2. 
These  curves  were  plotted  by  taking  the  average  number 
of  lamps  cut  in  service  in  a  large  number  of  residences 
having  equal  numbers  of  outlets,  excluding  switch  outlets. 
For  instance,  twenty  houses  each  having  eighteen  outlets 
averaged  twenty-five  sockets  installed,  as  shown  in  Curve 
A,  for  two-story  cottages,  two-story  terraces,  and  flats  in 
rows.  Curve  C  shows  the  same  relation  for  three-story 
cottages  and  houses  of  a  better  class  of  construction. 

The  schedule  shown  in  Table  III  is  used  by  the  Con¬ 
solidated  Gas,  Electric  Light  &  Power  Company,  of  Balti¬ 
more,  Md.,  with  which  the  author  is  associated. 

The  table  of  prices  is  used  in  connection  with  the  A,  B 
and  C  classification  of  houses  already  given. 

The  successful  application  of  this  scheme  is  dependent 
upon  the  correct  classification  of  houses  by  the  salesman. 

A  supplementary  list  of  prices  is  used  for  emergency  or 
burglar  circuits.  Separate  circuits  for  heating  devices  are 
arranged  on  a  price-per-outlet  basis  and  added  as  extras. 

All  switches  and  receptacles  are  classed  as  hardware  and 
are  added  in  as  separate  items. 

As  outlined,  this  scheme  assumes  each  lamp  or  socket  to 
carry  50  watts,  since  the  present  Underwriters’  rules  will 
not  permit  more  than  twelve  or  thirteen  sockets  per  circuit. 
The  entrance  cost  is  based  on  furnishing  material  and 
labor  and  for  connecting  from  the  company’s  service  wire 
at  A  in  Fig.  i  to  B,  including  fuses,  cut-outs,  etc.,  the  com¬ 
pany  furnishing  the  meter. 

For  ceiling  or  wall  outlets  under  hard-wood  or  double 
flooring,  add  i  cent  per  watt,  or  the  corresponing  amount 
per  outlet,  for  outlets  affected. 


being  counted  extra.  For  outlets  on  brick  walls,  wiring  in  conduit  and  chan- 

(c)  By  taking  the  data  of  a  number  of  jobs  in  houses  nel  refilled  but  wall  not  redecorated,  add  $4  to  regular 
of  similar  construction  items  can  be  grouped  together  so  price  for  such  outlets. 


as  to  shorten  the  labor  of  estimating.  For  instance,  by  The  price  to  customers  resulting  from  the  above  schedule 


taking  the  items  marked  “a”  of  the  estimate  in  Table  I,  is  illustrated  in  the  following  examples; 
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Job  I. — Sixteen  outlets  and  twenty-two  sockets.  22  X  5° 
watts  =  1100  watts  total.  1100  watts -f-  16  (number  of  out¬ 
lets)  gives  average  of  69  watts  per  outlet.  Under  Class  B 
the  price  for  a  job  averaging  69  watts  per  outlet  is  $0,068 
per  watt.  1100  X  $0-o68  =  $62.70,  socket  wiring  cost  of 
job.  (Switch  wiring  and  switches  to  be  added.) 

Job  2. — Seventeen  outlets  and  twenty-two  lamps.  1100 
watts -f-  17  =  65  watts  per  outlet.  Under  Class  B  the  price 
is  $0,061  per  watt,  i  too  X  $0,061  =$67.10,  socket-wiring 
cost  of  job. 


TABLE  III. - BALTIMORE  UNIT  PRICE  BASED  ON  WATTS  WIRED 

FOR. 

IViring  for  Lamps,  Outlets  Only. — Obtain  price  as  follows:  Multiply 
number  of  lamps  or  sockets  by  SO  watts  to  get  total  watts  wired  for. 
Divide  total  watts  by  the  number  of  outlets  to  obtain  average  watts  per 
outlet.  On  corresponding  line  in  table  find  price  (cents  per  watt)  under 
class  of  building  being  estimated.  Multiply  the  total  watts  wired  for 
by  this  price  per  watt  found  in  table.  These  prices  are  for  wiring  only- 
hardware  extra. 


1 

1 

Average  Watts  per  Outlet,  j 

1 

CLASS  OP  BUILDING. 

A  ' 

B 

C 

SO  to  SS 

1 

$0.06  1 

$0.07 

$0.08 

S6  or  more 

Less  0.6  cent! 

per  watt  for  ea 

ch  watt  over  55 

Over  7S  i 

Over  80 

0,04  ! 

1 

0.046 

O.OSS 

For  convenience,  use  the  fol-| 

lowing  figures: 

SO  to  S6 

0.060 

0.070 

0.008 

S7 

0.059 

0.069 

0.079 

58 

0.0S8 

0.068 

0.078 

SP 

0.0S7 

0.067 

0.077 

60  ! 

0.0S6 

0.066 

0.076 

61 

O.OSS 

0.065 

0.075 

62 

0.0S4 

0.064 

0.074 

63 

1  0.053 

0.063 

0.073 

64  1 

1  0.0S2 

!  0.062 

0.072 

6S 

1  0.051 

1  0.061 

i  0.071 

66 

1  0.050 

0.060 

!  0.070 

67 

1  0.049 

1  0.059 

0.069 

68 

1  0.048 

0.058 

1  0.068 

69 

'  0.047 

!  0.057 

0.067 

70 

0.046 

0.056 

0.066 

'  71 

0.045 

O.OSS 

0.065 

72 

0.044 

0.054 

1  0.064 

73 

0.043 

0.053 

0.063 

74 

0.042 

0.052 

0.062 

7S 

0.041 

0.051 

0.061 

76 

0.041 

0.051 

0.061 

77 

0.040 

1  0.050 

0.060 

78 

,  0.040 

i  0.048 

0.058 

79 

1  0.040 

1  0.047 

0.057 

SO 

0.040 

0  046 

'  0  056 

81  and  over 

1  0.040 

j  0.045 

;  0.056 

Wiring  for  Switches  Only. — For  each  kind  of  switch  to  be  wired  for.  find  price 
per  switch  outlet  under  class  of  building  being  estimated. 


Per  single  pole . 

$2.00 

$2.00 

$2.50 

Per  set  of  two  three-ways  (one  set  used) . 

6.00 

6  00 

7.00 

Per  set  of  two  three-ways  (two  sets  used  at  same 
outlets) . 

5.00 

5.00 

6  00 

Per  set  of  two  three-ways  with  one  four-way . 

2.50 

3.50 

3.25 

Two-ix)int  electrolier . 

2.50 

3.50 

3.25 

Three- point  electrolier . 

3.00 

3.00 

4.00 

Job  J. — Seventeen  outlets  and  twenty-four  lamps. 
24X50  watts  =  1200  watts.  1200  total  watts -f- 17  =  70 
watts  per  outlet.  Under  Class  B  the  price  is  $0,065  P®*" 
watt.  1200  X  $0,056  =  $67.20. 

Note  that  the  difference  between  Jobs  i  and  2  is  one  out¬ 
let,  the  addition  of  which  adds  $4.40,  which  is  about  right 
for  the  work  done.  Again  the  difference  between  Jobs  2 
and  3  requires  no  additional  work,  two  circuits  being  re¬ 
quired  in  both  cases,  and  the  resulting  price  is  only  10  cents 
higher  for  adding  two  lamps.  Using  this  scheme  several 
men  with  only  sales  experience  and  no  previous  electrical 
knowledge  were  employed  by  the  Baltimore  company,  and 
in  less  than  a  week  were  able  to  estimate  wiring  in  com¬ 
pleted  residences  and  to  close  orders  for  it — which  is  the 
end  desired. 

Several  points  in  the  preceding  schedule  are,  however. 


inconsistent.  In  some  places,  with  certain  combinations  of 
outlets  and  lamps,  the  addition  of  an  outlet  does  not  in¬ 
crease  the  price  to  the  customer,  and  in  others  the  addition 
of  a  few  lamps  not  requiring  an  additional  circuit  raises  the 
cost.  If  the  reader  will  not  lose  sight  of  the  practical  rela- 


Flg,  2 — Curves  Showing  Relation  Between  Numbers  of  Outlets 
and  Sockets 

tion  of  outlets  and  lamps,  as  illustrated  in  Fig.  2,  these 
circumstances  will  not  be  found  serious,  as  they  are  negli¬ 
gible  within  the  bounds  of  practical  installations,  and  be¬ 
come  harmful  only  where  two  or  more  customers  compare 
the  prices  paid  for  work.  While  such  discrepancies  will 


TABLE  IV. - PRICE  PER  OUTLET  WITH  BASE  CHARGE. 


Number  of  Lamps. 

Price  for  Total  : 
Lamp  Outlets.  . 

1  Number  of  Lamps. 

Price  for  Total 
Lamp  Outlets. 

1 

$3.50 

! 

1  16  i 

$47.85 

2 

6.90 

17 

50.50 

3 

10.20 

18 

53.10 

4 

13.80 

19 

55.65 

5 

16.90 

20 

58.15 

6 

19.90 

21 

61.60 

7 

21.90 

22 

64.00 

8 

24.90 

23 

66.35 

9 

27.90 

1  24 

68.65 

10 

30.90 

1 

71.90 

11 

33.85 

26 

74.15 

12 

36.75 

27 

76.40 

13 

39.60 

28 

78.65 

14 

42.40 

29 

80.90 

IS 

45.15 

30 

83.15 

To  the  above  add  base  price  for  service  entrances  as  follows: 


OVERHEAD  METER 
LOCATION. 

UNDER¬ 

GROUND 

METER 

I  LOCATION. 

Basement. 

First  Floor. 

Basement. 

For  1  to  1 2  lamps  (one  circuit) . .  ... 

_ ’  $4.00 

$3.00 

$2.25 

For  13  to  24  lamps  (two  circuits)  .  .  .  . 

....  4.75  i 

3.75 

3.00 

For  25  to  36  lamps  (three  circuits) 

_ j  6.00 

i  5.00 

4.25 

For  3  7  to  48  lamps  (four  circuits) . 

....;  7.25 

,  6.00 

5.25 

For  49  to  60  lamps  (five  circuits) . 

_  8.75 

7.00 

1  6.50 

1 

For  wiring  to  each  switch  outlet, 

add  as  follows: 

One  single-pole  switch  outlet  controlling  one- lamp  outlet .  $1.85 

One  set  of  two  three-way  switch  outlets  controlling  one-lamp  outlet. .  4.00 

One  set  of  two  three-way  switch  outlets  controlling  two  or  three-lamp 

outlets .  5  .00 

One  set  of  two  three-way  and  one  four-way  switch  outlet  controlling 

two  or  three-lamp  outlets .  6  .  SO 

One  two- point  electrolier  switch  controlling  one- lamp  outlet .  2.25 

One  three-point  electrolier  switch  controlling  one-lamp  outlet .  3.00 


result  less  with  the  schedule  just  described  than  with  any 
of  those  yet  mentioned  in  this  article,  the  accompanying  plan 
eliminates  such  defects  altogether.  The  writer  therefore 


suggests  this  method  for  meeting  the  essential  requirements 
outlined  in  the  opening  paragraphs. 

Supplementing  costs  of  surface  and  flush  switches  with 
wiring  might  be  added  in  parallel  columns  at  the  right  of  the 
preceding  table. 

For  concealed  porcelain  knob-and-tube  work  in  a  given 
kind  of  house  it  would  not  be  necessary  to  have  additional 
special  tables  for  each  class  of  building  or  kind  of  work,  a 
set  of  constants  or  multipliers  simply  being  established  as 
follows : 

.MULTIPLIERS  FOR  CONCEALED  WORK. 


Wiring  and  Illumination 


REPLACING  2300- VOLT  FUSES  BY  OIL  SWITCHES 
AT  DETROIT. 


With  a  small  generating  system,  the  blowing  of  a  2300- 
volt  fuse  is  usually  accompanied  by  a  momentary  lowering 
of  pressure,  during  which  the  resulting  arc  is  automatically 
broken.  But  when  such  fuses  are  used  on  modern  large 
systems,  capable  of  delivering  tremendous  power  into  a 
small  “short”  without  affecting  the  voltage  at  the  fuse,  the 
arc  is  sustained  by  the  full  line  pressure  and  may  defeat  all 
efforts  to  suppress  it  except  by  opening  the  switch.  For 
the  reasons  stated,  fuse  practice  which  operates  entirely 
successfully  in  the  days  of  small  plants  may  give  rise  to 
trouble  when  applied  to  modern  huge  systems.  After  such 
experience  with  its  2300-volt  fuses,  and  instances  when  the 
fuse  mountings  were  badly  burned,  the  Detroit  Edison  Com¬ 
pany  is  now  replacing  all  fuses  by  automatic  oil  switches, 
at  the  same  time  converting  the  standard  current  per 
circuit  from  125  amp  to  200  amp.  The  new  automatic 
2300-volt  switches  for  the  feeders  are  arranged  with  a  trip 
coil  in  each  leg. 

In  connection  with  this  change  in  method  a  special  phase¬ 
changing  switch  for  transferring  lighting  circuits  from  one 
phase  to  another  is  of  interest.  This  switch,  designed  by 
the  Detroit  company’s  engineers,  moves  freely  through  suc¬ 
cessive  phase  and  off  positions  when  turned  in  the  clock¬ 
wise  direction.  Moving  the  handle  counter-clockwise  per¬ 
mits  it  to  pass  only  to  the  midway  off  position,  where  its 
motion  is  arrested.  Thus  by  turning  to  the  right  the  phase 
connections  are  quickly  transferred ;  turning  to  the  left,  the 
circuit  is  positively  opened  without  chance  of  overrunning 
to  the  adjacent  phase. 


For  porcelain  concealed  work  in  Class  A  house  multiply  by . 

For  porcelain  concealed  work  in  Class  B  house  multiply  by . 

For  porcelain  concealed  work  in  Class  C  house  multiply  by . 

For  flexible-conduit  concealed  work  in  Class  A  house  multiply  by. 
For  flexible-conduit  concealed  work  in  Class  B  house  multiply  by 
For  flexible-conduit  concealed  work  in  Class  C  house  multiply  by. 
For  wood  molding,  exposed  work  in  Class  A  house  multiply  by. 


For  special  conditions,  as  wall  outlets  on  brick  walls,  out¬ 
lets  under  double  flooring,  etc.,  mulitpliers  or  extras  for 
the  outlets  affected  would  be  necessary. 

In  closing,  the  writer  wishes  to  call  attention  to  Fig.  3 
and  the  great  difference  in  prices  made  by  central  stations 
for  wiring  old  residences.  In  a  given  city  there  is  often  the 


A  HOME-MADE  IRON  SWITCH  BOX 


By  a.  G.  Trout. 

An  iron  switch  box  can  be  readily  made,  as  illustrated 
herewith,  of  sheet  metal.  It  is  probably  always  cheaper 
to  buy  a  switch  box  than  to  make  one,  but  there  are  times 
when  the  home-made  article  must  be  used.  The  bo.x  is  bent 
from  the  sheet  metal  which  is  indicated  at  development. 
The  cover  is  formed  in  the  same  way.  After  being  bent, 
the  sides  are  held  in  position  with  rivets.  Holes  are 
punched  for  conductor  outlets  and  ordinary  tubes  are  used 
in  them  for  insulation. 

The  switch  boxes  must  be  painted  and  they  must  also  be 
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Fig.  3 — Comparison  of  Prices  In  House-Wiring  Campaign  in 
Different  Cities. 


same  great  difference  in  price  between  the  bids  of  local 
contractors,  including  the  central  station,  causing  the  cus¬ 
tomer  to  lose  confidence  and  hurting  the  whole  electrical 
business.  Where  wiring  prices  are  standardized  by  the 
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CITIES  AND  RATES  REPRESENTED  IN  FIG.  3. 


Hole! 

for 

Tnbe! 


Curve  A — Baltimore  Class  A,  concealed  knob-and-tube  work. 
Curve  B — Baltimore  Class  B,  concealed  knob-and-tube  work 
Curve  C — Baltimore  Class  C,  concealed  knob-and-tube  work. 
Curve  D- -Cleveland,  all  classes,  concealed  knob-and-tube  work 
Curve  E — Kansas  City,  all  classes,  concealed  knob-and-tube  work 
Curve  F — Kansas  City,  all  classes,  concealed  conduit  work 
Curve  G — Milwaukee,  all  classes,  concealed  flexible  conduit 
Curve  H — Chicago,  Class  A,  concealed  flexible  conduit. 

Curve  J  — Chicago  Class  C.  concealed  flexible  conduit. 


'Tuhe!' 
Front  View 


Section 


Development 


Home-Made  Iron  Switch  Box. 


made  of  metal  not  less  than  No.  12  U.  S.  metal  gage  (0.109 
in.)  thick  to  comply  with  code  requirements.  The  hinges 
for  the  door  are  riveted  on.  Holes  are  provided  in  the 
back  for  securing  the  box  to  the  wall  and  for  supporting 
the  switch  within  it  with  stove  bolts.  There  must  be  a 
space  of  at  least  in.  between  the  walls  and  back  of  the 
box  and  the  nearest  exposed  current-carrying  part. 


central  station,  if  only  for  campaign  purposes,  this  condition 
will  be  remedied,  as  the  contractors  will  follow  the  lead  of 
the  company. 

In  Fig.  3  the  cities  and  rates  represented  are  as  shown 
above. 
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LIGHTING  OF  THE  CITY  CLUB,  CHICAGO 


THE  USE  OF  SINGLE-POLE  SWITCHES 


In  the  dignified  new  house  of  the  City  Club,  on  Plymouth 
Court,  in  Chicago,  the  system  of  electric  lighting  is  modern 
and  of  some  interest.  There  are  two  especially  large  and 
handsome  rooms  in  this  building,  one  being  the  main 
dining-room  and  the  other  the  “lounge.”  The  latter  is  the 
one  illustrated  in  the  accompanying  engraving.  Each  of 
these  rooms  is  nearly  20  ft.  high  and  is  equipped  with  in¬ 
direct  lighting  fixtures.  These  fixtures  are  hung  rather 
higher  than  would  be  ordinarily  the  case,  because  each 
room  is  provided  with  a  mezzanine  balcony,  and  to  prevent 
the  occupants  of  these  galleries  looking  down  into  the 
bowls  containing  the  lamps  they  are  suspended  by  chains 
from  the  ceiling  at  a  distance  of  42  in.,  measuring  from 
the  ceiling  to  the  rim  of  the  bowl.  Each  of  the  bowls  con¬ 
tains  four  loo-watt  tungsten  lamps,  and  there  are  six  of  the 
fixtures  in  each  of  the  large  rooms.  The  bowls,  which  are 
made  of  composition,  are  decorated  in  relief,  with  the 
prevailing  motif  of  the  building  as  designed  by  Pond  & 
Pond,  who  were  the  architects.  The  ceiling  of  the  “lounge” 
is  gray  in  color  and  of  rough  plaster,  finished  with  a 
waterproof  coating. 

In  other  rooms  some  indirect  lighting  is  used,  with  trans¬ 
lucent  bowls  through  which  the  light  is  visible.  In  all  there 


By  H.  G.  Clark. 

Single-pole  switches  are  permitted  by  the  Underwriters 
on  circuits  carrying  loads  not  exceeding  660  watts  at  pres¬ 
sures  not  exceeding  250  volts.  This  gives  a  maximum  per¬ 
missible  current  of  3  amp  at  220  volts,  or  6  amp  at  no  volts. 
With  these  loads  single-pole  switches  will  give  good  service 


Oroundi 


Fig.  1 — Single-Pole  Switch  on  Two-Wire  Branch. 

in  residences  where  the  circuits  are  not  apt  to  be  disturbed, 
but  in  industrial  plants  single-pole  switches  may  not  pro¬ 
tect  from  trouble,  as  described  below,  and  it  is  good  prac¬ 
tice  to  use  double-pole  switches  in  installations  where  re¬ 
liability  of  service  is  important. 

Single-pole  switches  may  not  protect  from  trouble  be¬ 
cause  they  open  but  one  side  of  the  circuit.  For  example 
(Fig.  i)  if  one  side  of  a  two-wire  main  happens  to  be 
grounded,  a  ground  of  the  same  polarity  on  a  branch  circuit 
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Fig.  2 — Correct  Location  of  Single- Pole  Switch  on  Branch  frona 
Three-Wire  Main. 


controlled  by  the  single-pole  switch  will  form  a  closed 
circuit  around  the  switch.  If  the  grounds  are  of  suf¬ 
ficiently  low  resistance,  enough  current  will  flow  to  light 
the  lamps,  even  with  the  switch  open.  If  the  resistance 
of  the  grounds  is  high,  not  enough  current  will  flow  to 
light  the  lamps.  Furthermore,  with  conditions  as  shown  ki 
Fig.  I,  if  a  wireman  accidentally  touches  a  wire  of  the  posi¬ 
tive  side  of  the  branch  circuit  to  any  grounded  object,  such 
AS  a  gas  pipe,  a  short-circuit  will  result. 


Indirect  Lighting  In  the  "Lounge”  of  the  City  Club  of  Chicago. 

are  about  350  lamps  in  the  building,  which  is  six  stories 
high  in  front  and  eight  stories  in  the  rear,  there  being  two 
mezzanine  floors.  The  lamps  are  mostly  tungstens,  ranging 
from  25  watts  to  100  watts  in  size.  There  are  some  bracket 
fixtures  in  the  corridors.  Direct  current  supplied  by  the 
Commonwealth  Edison  Company  is  used,  and  in  addition  to 
the  lighting  load  there  are  three  electric  elevators,  two 
dumb-waiters  and  two  ventilating  fans.  A  special  cut-out 
for  connection  to  a  stereopticon  is  placed  in  each  gallery  of 
the  two  large  rooms,  and  floor  outlets  are  provided  for 
table  lamps  and  vacuum  cleaners.  The  design  of  the  build¬ 
ing  is  simple  but  attractive,  and  the  indirect  lighting  fits 
admirably  into  the  scheme  and  gives  a  pleasing  effect.  The 
United  Electrical  Construction  Company,  of  Chicago,  was 
the  electrical  contractor,  and  the  T.  W.  Wilmarth  Company 
furnished  the  lighting  fixtures. 

The  City  Club  of  Chicago  is  a  social  club  with  a  serious 
purpose:  Its  dues  are  moderate,  and  its  purpose  is  to  bring 
together  in  informal  association  those  men  who  are 
genuinely  interested  in  the  improvement  of  the  political, 
social  and  economic  conditions  of  the  community  in  which 
they  live.  It  has  been  in  existence  eight  years,  but  has 
only  this  year  moved  into  its  present  home.  The  building 
admirably  typifies,  by  a  combination  of  utility  and  beauty, 
the  ideals  of  the  club. 
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Fig.  3 — Incorrect  Location  of  Single-Pole  Switch  on  Branch  fron* 
Three-Wire  Main. 


Single-pole  switches  in  two-wire  branches  from  three- 
wire  mains  should  not  be  inserted  in  the  branch  wire  con¬ 
nected  to  the  neutral  wire  of  the  three-wire  system.  (See 
Figs.  2  and  3.)  The  neutral  of  a  three-wire  system  is 
usually  permanently  grounded  at  the  central  station  as  well 
as  elsewhere,  and  with  the  switches  in  a  neutral  branch 
wire  (Fig.  3)  trouble  is  more  apt  to  occur  than  when  the 
switch  is  in  the  other  branch  wire,  as  at  Fig.  2. 
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ELECTRICAL  WORLD. 


RECENT  TELEPHONE  PATENTS. 


DISPATCH  SYSTEM. 

In  railway  dispatch  systems  it  is  advisable  to  have  fa¬ 
cilities  for  communication  from  the  dispatcher  to  various 
block  stations,  as  well  as  communication  from  each  block 
station  to  the  one  on  either  side  of  it.  This  is  the  con¬ 
dition  met  by  a  system  patented  by  Mr.  H.  O.  Rugh  and 
assigned  to  the  Sandwich  Electric  Company.  According 
to  this  system,  the  local  wire  is  connected  through  from 
end  to  end  and  all  signaling  apparatus  such  as  the  tele¬ 
graphic  or  step-by-step  selectors  are  included  in  it.  The 
through  dispatch  wire  is  thus  kept  clear  for  talking  pur¬ 
poses.  The  telephone  at  the  blocks  terminates  in  a  plug, 
and  three  jacks  are  provided,  one  for  the  through  line,  one 
for  each  adjacent  station.  The  sections  of  the  block  wire 
are  connected  together  through  quadrilaterals,  two  opposite 
legs  having  impedances  and  two  non-inductive  resistances. 
One  corner  of  each  of  two  such  quadrilaterals  is  connected 
to  the  selector  windings,  while  the  two  line  sections  con¬ 
nect  respectively  to  the  two  opposite  corners.  The  tele¬ 
phone  connections  are  made  across  the  remaining  corners 
for  the  respective  line  sections.  The  selector  currents  pass 
through  the  quadrilaterals  over  the  two  limbs  in  parallel. 
The  telephone  currents  are,  however,  diverted  by  the  im¬ 
pedances  and  follow  the  non-inductive  path  through  the 
quadrilateral  to  a  condenser  and  ground  connected  at  the 
selector. 

SELECTOR  FOR  AUTOMATIC  SYSTEMS. 

With  the  Strowger  automatic  system  the  spindle  has  a 
rotary  and  a  vertical  motion.  At  each  disconnection  the 
spindle  returns  to  normal  position  by  first  being  released 
to  fly  back  angularly  and  then  allowed  to  fall  by  gravity. 
With  heavy  moving  parts  there  is  quite  a  pounding,  and 
it  is  with  the  idea  of  reducing  this  that  Mr.  B.  Settegast,  of 
Germany,  has  invented  a  new-style  selector  with  very 
light-weight  moving  parts.  In  connection  with  this  he  has 
introduced  changes  which  are  designed  to  cheapen  manu¬ 
facture.  He  has  assigned  his  patent  to  the  Deutsche 
Telephonwerke. 

tElepho.ne  appliances. 

Mr.  John  Lapicki,  of  De  Kalb,  Ill.,  has  designed  a  tele¬ 
phone  set  adapted  for  clamping  upon  a  chair  or  table  so 
that  the  receiver  and  transmitter  will  be  convenient  for  use. 

The  patent  granted  to  Mr.  L.  Brock,  of  New  York  City, 
describes  a  transmitter  mouthpiece  guard.  This  consists 
of  a  ring  with  three  rearwardly  projecting  legs.  These  legs 
engage  the  vents  usually  found  at  the  base  of  a  mouth¬ 
piece,  and  thus  the  ring  is  supported  so  that  the  lips  of  a 
user  will  clear  the  mouthpiece. 

A  call-registering  apparatus  is  the  subject  of  a  patent 
granted  to  Mr.  K.  Born,  of  Kreuzburg,  Germany.  The 
receiver  hook  lifts  a  link  which  normally  engages  a  pawl  of 
the  counter.  If  the  bell  rings,  the  engagement  between 
link  and  pawl  is  broken.  The  normal  relation  is  established 
when  the  count  is  missed. 

In  times  of  storm  some  persons  feel  it  advisable  to  dis¬ 
connect  the  telephone  line  from  the  premises.  A  device 
for  accomplishing  this  is  patented  by  Mr.  C.  G.  Fields,  of 
Bucklin,  Mo.  A  toggle  is  arranged  so  that  if  a  loop  in 
the  line  wire  be  made  over  one  element  and  the  apparatus 
set  the  tension  of  the  line  wire  will  clamp  the  parts  to¬ 
gether.  A  cord  serves  to  pull  the  parts  out  of  relation  to 
release  the  line  wire  and  allow  the  wire  to  fall. 

COMPOSITE  system. 

•A  composite  system  of  telephony  and  telegraphy  has 
been  invented  and  patented  by  Mr.  C.  L.  Bopp,  of  Hawk- 
eye,  la.  The  telegraph  is  equipped  with  a  polarized  relay, 
the  armature  of  which  responds  to  impulses  given  out  by 
an  induction  coil.  The  coil  primary  is  controlled  by  the 
telegraph  key.  A  small  condenser  of.  say,  %  mf  is  in¬ 
cluded  in  the  telephone  circuit  to  reduce  interference. 


Letters  to  the  Editor. 

SYNCHRONOUS  COMMUTATOR. 


To  the  Editor  of  Electrical  World: 

Sir: — I  notice  in  your  issue  of  Feb.  lo  (page  321)  an 
abstract  of  an  article  by  P.  Stein  published  in  the  Elektro- 
technische  Zeitschrift  (Heft  3,  Jan.  18,  1912).  I  have  also 
read  the  article  itself.  The  synchronous  commutator  de¬ 
scribed  in  this  article  is  identical  in  nearly  every  respect 
with  that  of  the  apparatus  constructed  and  experimented 
upon  by  Mr.  L.  O.  Grondahl  and  myself,  a  full  account  of 
which  was  published  in  your  issue  of  April  15,  1909.  As 
the  author  has  made  no  mention  of  any  earlier  workers  on 
this  type  of  apparatus,  it  seems  to  me  only  fair  to  call  at¬ 
tention  to  the  above  facts. 

J.  B.  Whitehead. 

Johns  Hopkins  University,  Baltimore,  Md. 


INVENTORS  AND  PROFIT  FROM  PATENTS. 


To  the  Editor  of  Electrical  World: 

Sir: — Much  has  been  published  recently  against  cor¬ 
porations  for  not  rewarding  inventors  more  liberally.  This 
wail  will  continue  so  long  as  lamblike  inventors  persist  in 
rushing,  unaided  by  business  men,  into  the  claws  of  gigan¬ 
tic  trusts.  Unfortunately,  no  sooner  does  one  make  a 
valuable  though  small  invention  or  get  a  patent  than  he 
submits  it  to  big  manufacturers,  and,  instead  of  reaping  a 
fortune,  he  eventually  accepts  a  mere  pittance.  i 

Why  does  he  not  copy  the  example  of  other  successful 
inventors  who  have  won  their  fame  and  fortune  by  getting 
together  two  or  three  business  friends  (not  necessarily 
rich)  and  forming  a  company?  The  inventor  should  retain 
over  one-half  of  the  stock,  and  if  the  invention  and  patent 
are  really  meritorious  this  interest  may  appreciate  to  a 
value  of  $100,000  or  more.  Often  the  company  he  forms 
will  not  itself  manufacture  but  will  place  the  patent  rights 
with  a  second  corporation  which  puts  up  the  necessary 
capital  for  manufacture  and  sale  on  a  large  scale.  In 
turn  this  second  company  may  sell  out  and  so  on,  but  the 
inventor  by  this  time  has  made  his  pile. 

Neio  York.  Edward  P.  Thompson 


PROTECTION  OF  TELEPHONE  LINES. 


To  the  Editor  of  Electrical  World: 

Sir: — After  reading  the  editorial  in  your  issue  of  Feb. 
24  referring  to  devices  for  protecting  telephone  lines  which 
run  near  high-tension  lines,  it  occurred  to  me  that  your 
readers  may  be  interested  to  know  of  a  simple  method  of 
protection  which  has  given  good  results.  Recently  I  used 
two  4-cp  lamps  to  get  rid  of  the  “static”  on  a  telephone  line. 
This  line  is  ij^  miles  long  with  one  telephone  at  each  end. 
and  it  is  strung  about  24  in.  below  a  2200-volt  single-phase 
transmission  line.  Naturally  it  was  quite  noisy.  At  one 
end  I  put  two  4-cp,  no- volt  carbon  lamps  in  series  be¬ 
tween  the  two  telephone  wires,  and  connected  the  neutral 
point  between  the  two  lamps  to  the  ground.  The  scheme 
was  very  successful.  The  noise  was  reduced  to  a  negligible 
amount,  while  the  telephones  operated  successfully  both  on 
local  work  and  also  when  they  were  connected  to  long¬ 
distance  trunk  lines.  The  arrangement,  of  course,  affords 
excellent  protection  to  the  telephone  operator.  The  plan 
is  so  simple  that  it  seems  it  would  be  worth  trying  ordinary 
resistances  between  the  telephone  wires  and  the  ground 
before  installing  complicated  devices,  even  when  the  power 
wires  are  high  voltage. 

Staunton,  Va.  P.  H.  Trout,  Jr. 
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Generators,  Motors  and  Transformers. 

Commutation. — NTethammer. — The  first  part  of  a  long 
mathematical  paper  on  the  theory  of  commutation.  In  the 
present  instalment  the  author  deals  with  direct-current 
dynamos.  The  value  of  the  emf  in  a  short-circuited  coil 
comprising  one  armature  segment  is  considered  as  a  meas¬ 
urement  of  the  quality  of  commutation;  it  is  called  the  total 
reactance  voltage.  The  sum  of  the  voltages  of  all  the  coils 
short-circuited  by  a  brush — that  is,  the  voltage  between  the 
toe  and  heel  of  the  brush — is  also  of  importance  and  is 
called  the  sparking  voltage.  The  author  shows  how  to 
calculate  them  for  direct-current  machines  without  or  with 
commutating  poles.  Finally  the  voltage  between  two  ad¬ 
joining  commutator  segments  is  briefly  considered. — Hick, 
u.  Masch.  (Vienna),  Feb.  ii. 

Unipolar  Machines. — 1>.  vo.n  Ugrimoff  and  K.  Sciioe.n- 
FER. — On  account  of  the  high  speed  of  the  disk  unipolar 
dynamo  the  windage  losses  represent  the  principal  loss  in 
the  machine.  The  authors  describe  experiments  in  which 
they  have  separated  these  windage  losses  from  the  bearing 
friction  losses  and  have  determined  them  by  direct  measure¬ 
ments.  A  practical  conclusion  drawn  from  the  results  is 
that  the  dilution  of  the  air  within  the  disk  unipolar  dynamo 
would  be  of  great  inii)ortance  and  would  permit  a  consider¬ 
able  increase  in  efficiency. — Elek.  tt.  Masch.  (Vienna), 
b'eb.  4. 

Deposits  in  Transformer  Oils. — P.  M.  Hooper. — An  ar¬ 
ticle  giving  some  practical  notes  on  the  formation  of  de¬ 
posits  in  transformer  oils. — London  Elec.  Kevieiv,  Feb.  16. 

Lamps  and  Lighting. 

Xeon  Lamp. — .\n  article  on  the  construction  and  charac¬ 
teristics  of  the  neon  lamp.  Most  of  the  information  has 
already  been  given  in  the  Digest.  What  is  new  here 
follows.  In  the  course  of  separating  atmospheric  gases  for 
industrial  purposes  Claude  uses  apparatus  yielding  30  cu.  m 
(1763  cu.  ft.)  of  oxygen  per  hour  and  over  too  liters  (3.3 
cu.  ft.)  of  neon  per  day.  The  latter  amount,  although  ap¬ 
parently  insignificant,  suffices  for  the  filling  of  1000  neon 
tubes  each  of  1000  cp,  so  that  the  scarcity  of  the  gas  need 
form  no  obstacle  to  the  commercial  use  of  neon  lamps.  The 
sj)ectrum  of  neon  is  one  of  rare  beauty,  comprising  a  num¬ 
ber  of  brilliant  red  and  yellow  bands  and  three  fine  green 
lines;  the  absence  of  blue  rays  is  regrettable,  but  the  con¬ 
centration  of  the  radiations  in  the  region  of  the  spectrum  ■ 
most  affecting  our  eyes  makes  for  high  luminous  efficiency. 
At  present  neon  tubes  must  be  supplied  with  high-tension 
alternating  current,  but  it  is  hoped  to  adapt  short  tubes  to 
direct-current  operation.  A  2-kw  transformer,  delivering 
a  steady  pressure  of  3200  volts,  will  light  up  three  6-ni 
(20-ft.)  neon  tubes  in  series,  whereas  a  single  6-m  nitrogen 
Moore  tube  would  require  over  3000  volts.  A  6-m  neon  tube 
(3-m.  or  16.3  ft.,  useful  length)  yields  about  900  cp,  that 
is,  180  cp  per  meter  (55  cp  per  foot)  as  against  50  cp  per 
meter  (13  cp  per  foot)  in  the  Moore  lamp.  Allowing  for 
the  power-factor  of  the  lamp  (0.8,  due  to  deformation  of 
the  current  wave),  the  specific  consumption  of  the  tube  is 
0.72  watt  per  cp  or,  taking  into  account  the  transformer  and 
inductance  losses,  0.9  watt  per  cp.  The  actual  luminous 
column  dissipates  300  X  0.8  watts,  that  is,  works  at  about 
0.45  watt'per  cp„  and  very  long  tubes  approach  this  limiting 
value.  Where  neon  tubes  can  be  connected  directly  to  high- 
tension  lines,  not  only  is  the  over-all  efficiency  increased 
but  the  cost  of  installation  of  the  lighting  equipment  is 
greatly  reduced.  The  above  specific  consumptions  are  not 
at  all  striking  as  compared  with  the  consumptions  of  0.13 
watt  per  cp  and  0.25  watt  per  cp  claimed  for  flame  and 


quartz  mercury  arcs  respectively.  It  must  be  remembered, 
however,  that  the  neon  figures  are  of  necessity  results  which 
can  be  equaled  in  everyday  working,  whereas  the  others  are 
taken  under  special  favorable  conditions.  The  neon  figures 
refer  to  spherical  candle-power  and  are  not  subject  to  the 
absorption  loss  of  from  20  to  40  per  cent  occasioned  by  arc- 
lamp  globes.  With  from  1  watt  to  1.2  watt  per  cp  metallic- 
filament  lamps  daily  replacing  arcs  on  account  of  their  low 
maintenance  costs,  convenience  and  low  candle-power  per 
lamp,  it  is  perhaps  reasonable  to  suppose  that  neon  tubes 
may  prove  competitors  to  arc  lamps  of  all  descriptions.  The 
neon  lamp  is  easily  transported  and  erected  in  its  finished 
state;  it  requires  no  attention  of  any  sort,  and  its  efficiency 
is  practically  constant  during  its  life;  diffusion  is  excellent, 
and  though  the  light  is  useless  for  color  matching  (blue  be¬ 
ing  entirely  absent),  it  gives  excellent  results  in  exterior 
and  architectural  illumination  and  is  much  preferable,  in 
indoor  service,  to  the  greenish  hue  of  the  mercury  lamp. — 
London  Elec.  Review,  Feb.  9. 

Generation,  Transmission  and  Distribution. 

Agricultural  Transmission  System. — K.  Pietzsch. — An 
article  illustrated  by  diagrams  giving  some  data  on  the  agri¬ 
cultural  transmission  system  of  Derenburg,  in  the  Hartz 
Mountains  in  Germany.  Figures  are  given  on  the  connec¬ 
tions  to  the  system  and  the  hours  of  consumption  at  differ¬ 
ent  days  and  periods  during  the  year.  A  few  notes  are 
added  on  the  way  in  which  troubles  in  the  system  may  be 
traced  from  the  energy  and  voltage  diagrams. — Elek.  Zeit., 
Feb.  15. 

Traction. 

Electrification  of  Trunk  Railroads. — W.  Reich ei.. — 
continuation  of  his  long  illustrated  article  giving  a  review  of 
the  present  status  of  the  electrification  of  trunk  railroads. 
In  the  present  instalment  the  author  deals  with  the  use  of 
single-pha.se  traction  in  Germany,  especially  on  the  Prussian 
state  railways.  A  table  is  given  of  forty-eight  designs  of 
single-phase  locomotives  of  the  Sieniens-Schuckert  com¬ 
pany.  One  of  the  next  roads  in  Prussia  to  be  electrified 
will  be  that  from  Lauban  to  Konigszelt,  the  length  of  this 
line  to  be  electrified  at  present  being  120  km  (78  miles), 
with  some  very  heavy  grades.  The  probable  cost  of  electric 
equipment  and  of  operation  is  given.  It  is  estimated  that 
the  cost  of  operation  with  electric  traction  will  be  $720,000 
•  a  year  against  $820,000  a  year  with  steam  traction,  so  that 
electric  operation  represents  a  saving  of  13  per  cent.  Hut 
even  if  only  one-half  of  this  saving  should  be  obtained  the 
project  of  electrification  would  be  justified  in  view  of  the 
heavy  grades  to  be  overcome  and  the  improvement  of  the 
schedule  which  is  to  be  expected.  The  railways  in  the 
Grand  Duchy  of  Baden  are  also  introducing  single-phase 
traction.  The  article  is  to  be  continued. — Elek.  Kraft,  u. 
Bahnen,  Feb.  4. 

Electric  Potential  in  Alternating  Magnetic  Eields. — C.  F. 
Jenkin. — The  first  part  of  a  mathematical  paper  in  which 
the  author  discusses  the  meaning  of  the  term  “potential 
difference"  in  alternating-current  circuits  and  the  difficulty 
of  measuring  this  quantity  by  means  of  a  voltmeter  on 
alternating-current  railway  circuits  having  an  earth  return. 
Xumerical  values  are  given  for  certain  ca.ses  and  for  dif¬ 
ferent  positions  of  the  voltmeter.  In  conclusion,  the  author 
refers  to  the  pressures  that  may  result  in  electrolysis,  shocks 
and  leakage  on  railways. — London  Electrician.  Feb.  16. 

Single-Phase  Locomotives. — A  table  giving  dimensions, 
weights,  speed  and  motor  equipments  of  twenty-two  single¬ 
phase  locomotive  designs  of  the  Allgemeine  Elektricitats 
Gesellschaft. — Elek.  Kraft,  u.  Bahnen.  Feb.  4.  similar 
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table  for  four  single-phase  railroads  equipped  by  the  Oerli- 
kon  Company  is  given  in  Elek.  Kraft,  n.  Bahncn,  Feb.  14. 

Installations,  Systems  and  Appliances. 

Parallel  Connections. — Josef  Kuhn. — On  the  basis  of  the 
general  theory  of  the  parallel  connection  of  a  number  of 
ohmic  resistances  and  constant  emfs  the  author  discusses 
three  special  cases,  the  results  being  given  in  formulas  and 
diagrams.  First,  a  series-parallel  connection  of  batteries 
is  considered,  consisting  of  a  branches  in  parallel,  each  of 
which  contains  b  eijual  constant  emfs,  while  the  resistance 
of  the  receiving  circuit  connected  to  the  whole  system  is 
gradually  varied,  riie  second  case  considered  is  the  parallel 
iiperation  of  a  shunt  machine  and  a  storage  battery  with  a 
varying  load.  The  third  case  considered  is  the  three-wire 
system  supplied  by  two  dytiamos,  with  the  load  unbalanced 
between  the  two  halves  of  the  system. — Elek.  ii.  Masch. 

(  Vienna),  Feb.  4. 

Spark  Coil. — R.  Hiecke. — An  illustrated  mathematical 
jtaper  on  the  theory  of  the  spark  induction  coil,  when  oper¬ 
ated  with  a  mercury  interrupter  and  a  capacity  in  a  primary 
circuit. — Elek.  n  Masch.  (Vienna),  Jan.  28. 

Wires,  Wiring  and  Conduits. 

Armored  Cables. — A  note  on  a  recent  British  patent  (No. 
26,591,  b'eb.  8,  iqi2)  of  the  British  Insulated  &  Helsby 
t'ables.  Ltd.,  and  1C.  A.  Bayles.  To  prevent  deterioration 
of  india  rubber  in  a  cable  a  thin  layer  of  a  certain  composi¬ 
tion  is  introduced  between  the  rubber  and  the  metallic 
sheath.  'I'his  composition  consists  of  bitumen,  cottonseed 
|)itch  or  other  oil  residue,  a  trace  of  partially  vulcanized 
sulphur  and  about  15  per  cent  of  rubber.  After  suitable 
treatment  the  cable  is  quite  flexible,  and  the  iron  oxide 
formed  on  the  inside  of  the  sheathing  is  not  able  to  attack 
the  rubber  through  this  composition. — London  Elec. 
Enf^itif^.  b'eb.  15. 

Blectrophysics  and  Magnetism. 

Maf^nctic  Temperature  Coefficients. —  |.  R.  .\shwortii. — 
.•\fter  a  magnet  has  been  repeatedly  heated  and  cooled  over 
a  given  range  of  temperature  the  magnetic  intensity  falls 
and  rises  regularly  and  in  general  without  hysteresis  as 
the  temperature  is  raised  and  lowered.  It  has  been  shown 
that  the  magnitude  of  this  effect  of  change  of  temperature 
on  the  tnagnetic  ititensity  is  largely  controlled  by  the  dimen¬ 
sion  ratio  of  the  magnet,  and  that  when  this  ratio  is  very 
large,  so  that  the  demagnetizing  factor  is  negligihle,  the 
temperattire  coefficient  is  then  a  minimum  and  nnder  these 
conditions  is  characteri.stic  of  the  material  of  the  magnet. 
In  the  course  of  experiments  on  this  subject,  it  was  observed 
that  the  temj)eratnre  coefficient  of  nickel  was  large,  that  of 
iron  small  and  that  of  cobalt  still  less,  the  values  then 
obtained  over  a  range  of  temperature  from  10  deg.  to 
too  deg.  being  about  6Xio'*  for  nickel.  2X^0'* 
iron  and  1.5X10  *  for  cobalt.  A  preliminary  calculation 
indicated  that  the  characteristic  coefficients  were  a  function 
of  the  critical  temperatures  of  these  ferromagnetics.  The 
author  has  now  investigated  this  subject  more  thoroughly 
and  his  present  investigations  confirm  the  general  statement 
that  the  characteristic  temperature  coefficients  of  magnetic 
intensity  of  the  pure  annealed  ferromagnetic  elements  in 
corresponding  states  are  inversely  pro])ortional  to  the  abso¬ 
lute  critical  temperatures. — Phil.  Mag.,  January. 

Magnesium  High-Frequency  Arc. — L'i.i.en  O’Connor. — 
fhe  element  magnesium  shows,  probably  to  a  greater  ex¬ 
tent  than  any  other  element,  changes  in  the  spectrum  ac¬ 
cording  to  the  various  means  adopted  for  bringing  the  sub- 
'itance  into  the  state  of  incandescent  vapor.  This  and  its 
astronomical  importance  have  led  to  numerous  investiga¬ 
tions  on  the  behavior  of  magnesium  under  varied  conditions 
of  electrical  discharge.  The  high-frequency  discharges 
hitherto  employed  depend  upon  the  oscillatory  discharge  of 
a  Leyden  jar  and  are  therefore  of  the  nature  of  damped 


oscillations.  The  author  has  examined  the  spectrum  of 
an  undamped  oscillatory  discharge  such  as  can  now  be 
produced  by  the  methods  employed  in  wireless  telegraphy. 
The  results  show  that  there  is  a  marked  difference  between 
the  spectrum  of  the  undamped  high-frequency  arc  and  that 
of  the  direct  arc  and  spark.  Further,  there  is  a  gradual 
change  in  the  spectrum  with  the  change  of  the  frequency. — 
Phil.  Mag.,  January. 

Scattering  of  Alpha  Particles. — Geiger. — note  on  a 
recent  paper  read  before  the  Royal  Society  in  London.  In 
a  previous  paper  experiments  were  described  on  the  scat¬ 
tering  of  the  alpha  particles  by  foils  of  various  materials 
and  thicknesses.  The  present  note  deals  with  a  theoretical 
examination  of  the  question.  The  scattering  is  considered 
as  the  result  of  a  multitude  of  small  deflections  of  the  alpha 
particle  by  the  individual  atoms  of  the  matter  traversed. 
The  experimental  curve  of  distribution  with  angle  for  a 
scattered  pencil  of  alpha  particles  is  found  to  be  in  good 
agreement  with  that  derived  from  simple  probability  theory. 
'Fhe  deductions  also  e.xplain  the  experimental  result  that 
for  thin  foils,  which  do  not  appreciably  alter  the  velocity 
of  the  alpha  particles,  the  most  probable  angle  of  scattering 
varies  as  the  square  root  of  the  thickness.  To  find  the 
variation  of  the  most  probable  scattering  angle  for  large 
thicknesses  of  matter  traversed,  the  change  in  velocity  of 
the  alpha  particles  has  to  be  taken  into  account.  Assuming, 
as  found  by  experiment,  that  the  most  probable  angle  of 
scattering  is  inversely  proportional  to  the  third  power  of 
the  speed,  the  theoretical  curve  is  found  to  give  a  satisfac¬ 
tory  explanation  of  the  experimental  results  obtained  with 
thick  foils. — London  Electrician,  Feb.  9. 

Variation  of  louication  zvith  Distance. — E.  \V.  B.  Gii.i.. 
— An  investigation  of  the  ionization  produced  by  Rontgen 
rays  with  special  reference  to  the  question  whether  the  law 
usually  assumed — that  the  number  of  ions  produced  was 
jiroportional  to  the  inverse  square  of  the  distance — was 
correct.  While  this  result  does  not  decide  definitely  be¬ 
tween  the  corpuscular  theory  and  the  pulse  theory,  it  seems 
to  be  in  some  respects  advantageous  to  the  pulse  theory. — 
Phil.  Mag.,  January. 

Electrochemistry  and  Batteries. 

Smelter  Fume  Purification  by  Electrostatic  Means. — F.  G. 
Gottrei.i.. — An  illustrated  paper  presented  before  the  Amer¬ 
ican  Institute  of  Mining  Engineers  on  his  electrostatic 
process  for  the  precipitating  of  suspended  particles  from 
gases  and  fumes.  The  principle  of  his  process  may  be  de¬ 
scribed  by  the  following  old  experiment.  If  a  metallic 
needle  point  is  placed  opposite  a  flat  metallic  plate  and  the 
needle  is  connected  to  one  pole  and  the  plate  to  the  other 
pole  of  a  high-voltage  direct-current  supply  line, ‘electricity 
streams  out  of  the  needle  point  and  charges  the  gas  mole¬ 
cules  in  the  space  between  needle  and  plate.  The  gas 
molecules  thus  receive  an  electric  charge  of  the  same  sign 
as  the  needle  point,  hence  opposite  to  the  sign  of  the  charge 
of  the  plate.  They  are,  therefore,  attracted  by  the  plate 
and  move  toward  the  plate.  If  the  space  between  needle 
point  and  flame  is  filled  with  a  gas  or  fume  in  which 
particles  of  dust,  etc.,  are  suspended,  these  dust  particles 
will  be  immediately  charged  with  electricity  and  will,  there 
fore,  move  toward  the  plate,  stick  to  it.  and  give  up  their 
charges.  The  speed  of  movement  of  the  particles  will  be 
proportional  to  their  charge  and  to  the  electrostatic  field 
intensity  (in  volts  per  centimeter)  in  the  space  between 
point  and  plate.  This  is  concisely  the  method  employefl  in 
the  author's  process.  For  the  charge  of  the  plates  on  which 
the  dust  particles  are  collected  he  employs  direct  cur¬ 
rent  obtained  from  20,000-volt  to  30,000-volt  alternating 
current  by  means  of  a  specially  designed  rotary  synchronou" 
commutator.  Instead  of  the  needle  point  in  the  above  ex¬ 
periment  he  uses  asbestos  filaments  or  mica  scales  twisted 
with  wires.  The  electricity  passes  from  the  wires  by  sur¬ 
face  leakage  over  the  asbestos  or  mica  and  the  fine  fila- 
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ments  of  the  asbestos  or  edges  of  the  mica  provide  the  re¬ 
quired  very  fine  discharge  points,  which  are,  indeed,  far 
more  effective  than  metallic  discharge  points.  The  surface 
leakage  of  electricity  is  made  possible  by  the  slight  deposit 
of  moisture  or  acid  fume  which  naturally  settles  on  the 
mica  and  asbestos  surfaces.  Below  is  shown  a  cross-section 
through  one  of  the  electrostatic  precipitation  chambers  at 
the  Balaklala  smelter  in  Shasta  County,  Cal.  The  double 
vertical  lines  represent  the  collecting  plate  electrodes,  each 
6  in.  wide  by  lo  ft.  high.  The  dotted  lines  represent  the 
discharge  electrodes,  consisting  of  two  iron  wire  strands 
between  which  are  twisted  the  asbestos  and  mica  flakes 
which  provide  the  discharge  points,  h'ach  chamber  con- 


Cross'Sectlon  Through  One  of  the  Electrostatic  Pre¬ 
cipitation  Chambers. 

tains  twenty-four  rows  of  twenty-four  electrodes.  When¬ 
ever  sufficient  dust  has  accumulated  on  the  plate  electrodes 
the  current  is  cut  off  and  the  plate  electrodes  are  shaken 
free  from  the  dust,  which  falls  down  and  is  carried  by  the 
conveyor  in  each  unit  to  a  common  longitudinal  conveyor. 
Applications  of  the  method  to  precipitating  dust  from  Port¬ 
land  cement  kiln  gases  and  to  the  recovery  of  lead  from 
copper  converter  gases  are  also  described  and  figures  of  the 
cost  are  given. — Met.  and  Chem.  Eng’ing,  March. 

Copper  Refining. — H.  H.  Emrich. — An  abstract  of  a 
paper  read  before  the  American  Institute  of  Mining  Engi¬ 
neers.  The  author  wanted  to  find  the  reasons  for  bad 
cathodes  in  electrolytic  copper  refineries.  His  chief  obser¬ 
vation  was  that  when  he  took  a  portion  of  a  “bad  cathode’' 
unthout  remelting  it,  he  could  draw  a  wire  from  it  that 
was  very  good  and  had  99.5  per  cent  electrical  conductivity. 
Hence  the  impurities  which  were  in  the  cathode  were  not 
alloyed'  or  chemically  combined  with  the  cathode  copper, 
but  were  mechanically  disseminated  in  it.  It  is  only  as  a 
result  of  remelting  the  cathode  copper  that  the  impurities 
become  alloyed  with  the  copper,  with  the  resultant  decrease 
in  electrical  conductivity.  Reasons  are  given  why  it  is 
probable  that  impurities  in  the  cathode  are  not  deposited 
from  the  electrolyte,  but  are  carried  over  mechanically  from 
the  anode  slimes. — Met.  and  Chem.  Eng’ing,  March. 


Units,  Measurements  and  Instruments. 

Electrical  Measuring  Instruments. — H.  Hausr.\th. — The 
author  endeavors  to  summarize  the  essential  requirements 
of  electric-needle  instruments  in  the  form  of  data  obtain¬ 
able  from  exact  measurements.  He  gives  a  list  of  the  fol¬ 
lowing  sixteen  data  from  which  when  known  the  value  of 
a  certain  type  of  instrument  may  be  correctly  judged:  (i) 
Maximum  error  in  deflection  and  reading;  (2)  length  of 
needle  and  dimensions  of  scale;  (3)  time  required  to  reach 
full  deflection  by  i  per  cent  damping;  (4)  rate  of  the 
torque  for  full-scale  deflection  to  the  weight  of  the  movable 
system;  (5)  power  at  the  terminals  of  the  instrument  for 
full  deflection;  (6)  power  in  the  moving-coil  system  for 
full  deflection;  (7)  voltage  of  the  moving-coil  system  for 
full  deflection  for  ammeters;  (8)  current  consumption  in 
moving-coil  system  for  full  deflection  for  voltmeters;  (9) 
temperature  coefficient  (relative  increase  of  deflection  per 
deg.  C.)  ;  (10)  largest  relative  change  of  deflection  for  a 
magnetic  flux  density  of  i  gauss  at  the  place  of  the  in¬ 
strument;  (n)  relative  change  of  the  angle  of  full  deflec¬ 
tion  due  to  creeping  when  the  instrument  is  connected  to  a 
circuit  after  it  has  been  disconnected  for  a  long  while;  (12) 
relative  change  of  the  deflection  for  a  10  per  cent  varia¬ 
tion  of  the  normal  frequency;  (13)  resistance  and  self-in¬ 
duction  of  electrodynamic  voltmeters  and  resistance  and 
self-induction  of  the  voltage  coil  of  wattmeters;  (14)  de¬ 
flection  of  wattmeters  at  90  deg.  time-phase  difference 
between  current  and  emf  and  with  full-load  on  the  current 
coil  and  the  voltage  coil.  For  instruments  in  connection 
with  which  measuring  transformers  are  used  the  following 
two  data  are  also  required:  (15)  Resistance  and  self-induc¬ 
tion  of  ammeters  and  of  the  current  coil  of  wattmeters; 
(16)  resistance  and  self-induction  of  voltmeters  and  of  the 
voltage  coil  of  wattmeters.  I'or  different  types  of  instru¬ 
ments  some  of  the  above  data  are  of  greater  or  smaller  im¬ 
portance.  Which  of  the  data  is  most  important  depends  on 
the  type  of  instrument. — Elek.  Zeit.,  Jan.  25. 

Direct-Reading  Instrument  for  Submarine  Cables  and 
Other  Calculations. — R.  Appleyard. — .\n  abstract  of  a 
paper  read  before  the  Physical  Society  in  London.  The 
logarithmic  spiral  has  frequently  been  used  for  determining 
by  a  graphic  methotl  the  logarithm  of  the  ratio  of  two 
quantities.  In  acoustics,  for  example,  it  has  been  of  service 
as  a  convenient  means  of  demonstrating  the  way  in  which 
‘‘frequency’’  is  associated  with  “interval.”  If  an  attempt  is 
made  to  apply  the  spiral  to  the  solution  of  practical  engi¬ 
neering  problems  such  as  arise  in  the  design  of  submarine 
cables,  there  is  difficulty  in  obtaining  sufficient  accuracy, 
especially  for  readings  near  the  pole  of  the  spiral.  The 
author  has  removed  this  defect  by  introducing  a  secondary 
spiral  similar  in  all  respects  to  the  primary  spiral,  and 
having  the  same  pole,  but  displaced  round  the  pole  through 
a  certain  constant  angle.  In  this  instrument  a  pair  of 
radial  scales,  each  having  its  zero  at  the  pole  and  each 
divided  into  the  same  number  of  equal  parts,  can  be  rotated 
about  the  pole.  At  all  angular  positions  a  scale  of  this 
kind  will  be  cut  by  the  two  spirals  if  they  are  sufficiently 
extended.  It  has  been  proved  by  the  author  that  for  all 
angular  positions  of  such  a  radial  scale  the  distance  between 
the  pole  and  the  point  where  that  radial  scale  is  cut  by  the 
secondary  spiral  is  always  the  same  multiple  of  the  distance 
betw’een  the  pole  and  the  point  where  the  radial  scale  is 
cut  by  the  primary  spiral.  In  effect,  therefore,  the  sec¬ 
ondary  spiral  magnifies  the  radial  readings  of  the  primary- 
spiral  to  any  desired  extent,  depending  only  upon  the  angle 
through  which  the  template  of  the  primary  spiral  is  rotated 
to  form  the  secondary  spiral.  In  the  instrument  exhibited 
the  spirals  are  drawn  in  a  manner  that  avoids  ambiguous 
readings,  and  that  gives  maximum  precision  within  the 
range  of  diameters  of  conductors  and  dielectric  coverings 
required  for  submarine  cable  work.  The  instrument  is  pro¬ 
vided  with  two  similarly  divided  radial  scales,  one  corre¬ 
sponding  to  D,  the  diameter  of  the  dielectric.  The  angle 
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between  the  two  scales  corresponding  to  any  pair  of  values 
of  d  and  I)  is  then  a  measure  of  D/d.  The  scales  can  be 
marked  to  indicate  weights  of  conductor  and  dielectric,  and 
the  circle  of  degrees  to  w'hich  the  spiral  is  drawn  can  be 
marked  to  indicate  log  D/d,  capacity,  dielectric  resistance 
and  other  functions  of  D  and  d,  if  required,  for  any  definite 
dielectric  the  specific  constants  of  which  are  known.  The 
general  equation  to  the  spiral  may  be  written 
^  =  A  log  d  B 

where  A  and  B  are  constants.  Hence  when  dmir,  and  Dmar 
are  both  on  the  0  deg.  radius  vector,  any  tw'o  points  d,  D  on 
the  spiral  are  associated  with  their  corresponding  angles 
Od  Ojj  by  the  three  equations. 


Ou  =  A  log 


d 


(I) 


Oi,  =  A  log 


D 

D  mux 


-f  360,  and  A  + 


360 


,  Dma.c 

log  . 

^  in  i  n 


I  o  draw  the  secondary  spiral,  the  primary  spiral  is  rotated 
backward  about  its  pole  through  an  angle  9.  This  is  equiva¬ 
lent  to  rotating  both  the  radial  scales  through  9.  The 
mtercei)ts  are  now  d,  and  D, ;  that  is,  the  radial  scale  read¬ 
ings  are  now  greater  in  the  ratio  n  =  d,  ~d  =  D^-^D. 
Kquation  (  i )  then  becomes 


0(7  +  9  =  A  log 


(2) 


Subtracting  (i)  from  (2)  9  =  .-f  log  ((/,/(/)— .4  log  »7, 

which  gives  9  for  any  recphred  magnification  — London 
lilcctrician,  I'eh.  g. 

Magnetic  Transition  Temperature  of  Cementitc. — S.  W.  J. 
Smith  and  S.  Ci.  Harker. — The  temperature  at  which 
cementite  (carbide  of  iron)  loses  its  ferromagnetism  is 
determined  sufficiently  accurately  for  jiurposes  of  thermo- 
magnetic  analysis,  and  examples  are  given  to  show  the 
])ossil)ility  of  using  the  thermomagnetic  properties  of 
cementite  to  determine  whether  that  substance  is  iiresent  in 
any  iron-carbon  alloy. — London  lilcctrician,  h'eh.  9. 

Maintenance  and  Calibration  of  Meters. — C'ousin. — A 
report  presented  to  the  technical  commission  of  the  h'rench 
(.'entral  Station  Association.  The  report  consists  of  three 
parts.  In  the  first  the  author  gives  the  principles  of  the 
calibration  of  meters,  in  the  second  he  gives  practical  in¬ 
structions  for  maintenance  and  calibration  of  meters,  and 
in  the  third  he  di.scnsses  the  graphical  representation  of  the 
results  obtained. — La  Revue  lilcc.,  I'eh.  9. 


Telegraphy,  Telephony  and  Signals. 

looo-Spark  Frequency. — S.  Kimura. — The  author  refers 
to  the  looo-spark  frequency  as  the  normal  tone  of  the  new 
I'elefunken  system  and  discusses  possibilities  of  increasing 
the  spark  potential  and  employing  a  larger  primary  power, 
increasing  correspondingly  the  radiated  energy,  while  pro¬ 
ducing  the  1000-spark  frequency,  and  thence  a  pure  musical 
tone  of  high  pitch.  From  the  experiments  which  he  has 
made  and  which  are  described  for  producing  looo-spark 
frequency  with  the  normal  looo-period  primary  current, 
the  following  conclusions  were  obtained:  The  spark  poten¬ 
tial  and  secomlary  power  decrease  inversely  as  the  spark 
freciuency.  The  spark  potential  increases  in  jiroportion  to 
the  primary  voltage,  while  the  secondary  jiower  and  the 
employable  primary  power  increa.se  as  the  square  of  the 
same.  The  spark  potential  develops  with  the  decrease  of 
the  coupling  till  the  consequent  decrease  of  secondary  wind¬ 
ings  begins  to  take  effect.  Non-inductive  resistance  in  the 
secondary  system  or  the  ohmic  ’•esistance  of  the  secondary 
coil  has  no  effect  on  the  spark  potential  and  the  secondary 
power.  The  spark  potential  and  the  secondary  power  de¬ 
velop  in  proportion  to  the  frequency  of  the  primary  current 
till  the  consequent  decrease  of  secondary  windings  may 
cancel  the  effect.  Smaller  capacity  and  consequent  increase 


of  secondary  windings  are  more  advantageous  for  the  spark 
potential  and  the  secondary  power  in  a  given  constant  sta¬ 
tion  than  the  use  of  a  larger  capacity.  Faralleling  the 
secondary  coils  is  advantageous  for  the  spark  potential  and 
the  secondary  power.  Changes  of  tone  may  be  produced  by 
varying  the  speed  of  the  machine,  for  which  a  normal  fre¬ 
quency  of  1000  is  an  apt  value  for  the  primary.  Changes  of 
tone  may  be  produced  by  varying  the  spark-length,  and  the 
spark  frequency  is  inversely  proportional  to  the  spark 
potential ;  for  this  primary  frequencies  above  800  are  suit¬ 
able.  Changes  of  tone  may  also  be  produced  by  varying 
the  primary  voltage,  which  process  is  easier  for  rendering 
the  tone  more  pure.  W  ith  these  means  of  improving  the 
conditions  the  use  of  the  spark  frequency  of  1000  necessi¬ 
tates  the  sacrifice  of  the  spark  potential  and  also  of  the 
primary  and  secondary  powers  to  a  large  extent.  These 
may  be  greater  and  more  efficiently  employed  in  the  same 
system  or  station  if  the  condition  for  this  spark  frequency 
is  withdrawn. — London  Electrician,  Jan.  26. 

Miscellaneous. 

Machine  for  Calculating  Netivorks. — J.  Nowak. — An 
illustrated  translation  of  his  recent  German  paper  in  which 
the  author  describes  a  machine  for  determining  the  currents 
in  the  various  cables  of  a  supply  network  and  the  pressure 
drops  from  feeding  point  to  junction  and  from  one  junction 
to  another. — London  Electrician.  Feb.  16. 

Argentina. — L.  J.  Siui.er. — The  first  part  of  a  statistical 
article  on  the  import  and  export  trade  of  Argentina  during 
the  first  ten  years  of  this  century,  with  special  reference  to 
the  electrical  industry. — Elck.  Zeit.,  Feb.  15. 


Book  Reviews. 


bj.EKTROTECIlMK  IN  FiNZEl.-l  )arstei.ll’N(;en.  Die  Schutz- 
vorrichtungen.  l>y  Dr.  (L  Henischke.  Braunschweig. 
Germany:  Friedrich  \'ieweg  &  Sohn.  121  pages,  114 
illus.  Price.  4.20  marks. 

short  textbook  on  tbe  subject  of  surges  in  electric  lines 
and  on  tbe  means  for  protecting  lines  and  systems  against 
such  surges.  The  seven  divisions  of  the  book  relate  to  the 
following  subjects:  Introduction;  atmospheric  charges; 
overvoltages;  protective  measures;  protectors  without  spark 
discharges;  jirotectors  employing  spark  discharges;  aux¬ 
iliary  devices  and  connections.  The  treatment  of  the  sub¬ 
ject  is  somewhat  mathematical,  but  the  mathematics  is  that 
of  the  engineer  rather  than  of  the  physicist.  The  book  will 
be  of  interest  to  advanced  students  of  electrical  engineering 
giving  special  consideration  to  line  and  cable  overvoltage 
protection. 


Telephony.  A  Comprehensive  and  Detailed  Exposition  of 
the  Theory  and  Practice  of  the  Telephone  Art.  By 
Samuel  G.  McMeen  and  Kempster  B.  Miller.  Chicago: 
American  School  of  Correspondence.  948  pages,  671 
illus. 

The  sub-title  of  this  work  scarcely  accords  with  the  con¬ 
tents,  for  the  theory  of  telephony  is  scarcely  touched  upon, 
historical  development  is  ignored  and  the  descriptions  are 
confined  to  present-day  American  commercial  apparatus. 
The  diagrams  of  connections  are  a  commendahle  feature, 
being  concordant  throughout,  well  drawn  and  simplified  to 
an  excellent  degree.  The  several  automatic  systems  now 
before  the  public  are  described  in  full  detail.  135  pages 
being  devoted  to  this  interesting  branch,  and  a  chapter  is 
devoted  to  telephone  train  dispatching.  As  a  descriptive 
treatise  the  book  should  prove  useful  to  those  engaged  in 
commercial  telephone  work,  and  also  to  the  student  of 
telephony  who  wishes  to  gain  a  knowledge  of  the  actual 
jiractical  state  of  the  art. 
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small,  the  make  and  break  of  the  contact  is  said  to  be  sharp 
and  reliable  and  attended  without  sparking.  Numerals  on 
the  switch  indicate  the  various  positions.  Thus,  when  the 
numeral  3  is  opposite  the  indicator,  the  heating  circuits  of 
the  pad  are  connected  in  parallel ;  when  the  numeral  i  is 
opposite  the  indicator  they  are  connected  in  series,  and  when 
the  numeral  2  is  opposite  the  indicator  only  certain  parts 
are  connected.  The  numeral  o  indicates  that  the  device  is 
out  of  circuit  altogether.  The  temperatures  reached  by 
these  connections  differ,  of  course,  according  to  the  condi¬ 
tions  of  cooling.  Normally  a  12-in.  by  15-in.  pad  when 
folded  together  and  wrapped  up  in  paper  or  placed  between 
bedclothes  reaches  a  maximum  temperature  of  about  200 
deg.  Fahr.  Under  similar  conditions  the  first  position  will 
yield  a  temperature  of  about  120  deg.  and  the  second  a 
temperature  of  about  150  deg.  The  upper  limit  of  tempera¬ 
ture  is  that  for  which  the  safety  device  is  carefully  adjusted. 
There  is,  of  course,  no  fuse,  which  would  make  the  pad 
liable  to  repair  each  time  the  fuse  is  ruptured,  but  a  clapping 
thermostatic  device,  which  is  said  to  operate  reliably. 


ROTARY  SWITCH  FOR  HEATING  PADS 


In  order  to  regulate  the  heat  of  electric  pads  to  suit  the 
temperaments  and  desires  of  the  user,  it  is  usual  to  divide 
the  resistance  wire  inside  the  pad  into  several  parts  and  then 


THREE-PHASE  LOOM  MOTOR 


The  motor  illustrated  herewith  is  designed  to  give  Yz 
brake  hp  at  about  765  r.p.m.  on  a  three-phase,  40-cycle, 
230-volt  circuit,  and  has  been  developed  by  Bruce,  Peebles 
&  Company,  Ltd.,  lulinburgh,  Scotland,  for  individual  driv¬ 
ing  of  motors  or  other  similar  machinery.  The  motor  is  of 
the  totally  inclosed  squirrel-cage  type,  the  rotor  end  rings 
being  cast  solid  with  the  rotor  conductors  by  a  patented 
process.  The  motor  is  fitted  with  ball  bearings  and  is  sup¬ 
ported  on  an  L-shaped  base  plate  or  bracket,  as  shown,  from 
which  it  will  also  be  seen  that  the  motor  is  carried  by  a 
hinge  on  one  side  and  by  adjustable  springs  on  the  other. 
This  arrangement  of  double  spring  suspension  is  intended 
to  give  maximum  flexibility  to  the  drive  and  to  the  position 
of  the  motor,  and  therefore  the  tension  of  the  belt  is  auto¬ 
matically  adjusted.  The  manufacturer  states  that,  after 
continued  experimenting,  this  arrangement  has  proved  to 


Figs.  1  and  2 — Rotary  Switch 


to  connect  these  parts  either  in  series,  in  parallel  or  selec¬ 
tively,  the  greatest  heat  being  obtained,  of  course,  when  all 
of  the  branches  are  in  parallel  and  the  least  heat  when  all 
of  the  branches  are  in  series.  In  order  to  carry  out  the  dif¬ 
ferent  connections  easily.  Dr.  Richard  Heilbrun,  250  Fried- 
richstrasse,  Berlin,  Germany,  has  devised  a  rotary  switch, 
shown  in  Figs,  i  and  2,  and  also  in  combination  with  a 
heating  pad  in  Fig.  3.  The  switch  weighs  less  than  2  oz., 
and  the  various  connections  are  made  by  simply  rotating  the 


Fig.  C — Keating  Pad  with  Rotary  Switch 


Three-Phase  Loom  Motor. 

be  most  satisfactory  and  is  equally  serviceable  for  a  vertical, 
horizontal  or  inclined  drive.  The  curves  giving  the  per¬ 
formance  of  the  motor  show  the  efficiency  to  be  quite  high 
for  a  machine  of  its  size.  At  full  load  the  efficiency  is  85 
per  cent  and  the  power  factor  is  70  per  cent. 


two  parts  of  the  switch  relatively  to  each  other.  Steel  balls 
within  the  device  make  the  contact,  and  when  changing 
from  one  arrangement  to  the  other  the  balls  emerge  from 
the  cavities  and  roll  on  a  plain  inner  surface  to  the  next 
cavity.  Although  the  force  necessary  for  this  action  is 
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COMPACT  SUCTION  CLEANER  AND  HOUSEHOLD 
MOTOR. 


Fig.  I  of  the  accompanying  illustrations  shows  the  new 
and  compact  electric  suction  cleaner  made  by  the  F.  Bissell 
Company,  of  Toledo,  Ohio.  The  motor  itself  is  provided 
with  a  sheave,  and  may  be  used  to  drive  a  washing  machine, 


Fig.  1 — Compact  Suction  Cleaner. 

as  illustrated  in  I'ig.  2,  or  a  buffer,  grinder,  ice-cream 
freezer  or  other  household  machine  requiring  a  small 
amount  of  power.  The  motor  is  rated  at  Ys  hp,  and  the 
outfit  runs  on  rubber-tired  wheels  with  ball  bearings.  It 
can  be  carried  about  by  a  handle  provided  for  the  purpose, 
or  it  can  be  moved  about  with  almost  no  effort  by  pulling 
the  hose.  The  hose  used  is  especially  large,  being  1^4  in.  in 
diameter.  This  enables  the  suction  cleaner  to  pick  up  with 
out  injury  comparatively  large  articles.  .\  30-ft.  lamp  cord 


Fig.  2 — Suction  Cleaner  Motor  Driving  Washing  Machine. 


high  speed.  For  slow-speed  washing  machines,  ice-cream 
freezers,  etc.,  a  countershaft  and  base,  as  shown  in  Fig.  2, 
are  furnished.  By  removing  the  bag  and  transferring  the 
hose  to  the  bag  outlet,  a  blower  can  be  made  which  is  useful 
in  many  deep  recesses  where  the  suction  tools  cannot  reach. 
Incidentally,  the  blower  can  be  used  to  furnish  draft  for 
the  heating  furnace,  or  it  will  start  into  activity  the  cir¬ 
culation  through  a  hot-air  register. 

The  motor  will  operate  either  on  alternating  or  direct 
current  at  from  100  volts  to  125  volts.  If  alternating- 
current  supply  is  used,  the  frequency  may  be  from  25  cycles 
to  60  cycles.  The  manufacturer  describes  the  motor  as  of 
the  selective  type,  not  of  the  universal  type,  as  that  term 
is  generally  interpreted.  Special  motors  are  provided  for 
operation  at  30  volts  from  storage-battery  direct  current. 
Two  speeds  are  provided  where  the  motor  is  operated  by 
alternating  current,  but  in  case  direct  current  is  used  only 
the  switch  point  marked  “low”  is  used. 


ELECTRIC  SHOP-WINDOW  ATTRACTION. 


riie  accompanying  illustration  shows  a  shop-window  at¬ 
traction  marketed  by  the  Sun  Electrical  Company,  Ltd., 
120  Charing  Cross  Road,  London,  W.  C.,  England.  The 
device  consists  of  an  electrically  driven  apparatus  inclosed 
in  a  plated  metal  jacket  and  dome,  upon  which  the  goods 
are  made  to  revolve  without  any  visible  means  of  suspension 
while  the  external  part  of  the  apparatus  is  quite  stationary. 
.\o  hooks  or  wires  of  any  sort  are  employed.  The  appa¬ 
ratus  is  mounted  on  an  ebonized  base  and  can  be  switched 
on  and  off  in  the  same  manner  as  an  electric  lamp,  the  cost 
of  operation  being  about  the  same  as  that  of  running  an 
ordinary  i6-cp  lamp.  The  ai)proximate  dimensions  of  the 
■'Fortuna,”  as  it  is  called,  are  24  in.  high  and  12  in.  in 
diameter.  I'lie  novelty  of  seeing  the  goods  revolve  around  a 
cylinder  without  any  visible  means  of  attachment  at  once 


Electric  Attraction  in  Shop  Window. 


is  provided,  giving  a  circle  of  operation  having  a  diameter 
of  60  ft.  The  hose  is  10  ft.  long,  and  the  cleaner  follows 
the  operator  readily,  running  lightly  on  its  rubber  wheels. 

With  each  outfit  are  given  a  buffing  wheel  and  an  emery 
grinding  wheel.  The  grooved  pulley  will  enable  direct  C(m- 
nection  to  be  made  to  anv  small  machine  to  be  driven  at 


creates  curiosity,  then  surprise  and  finally  wonderment  as 
to  how  it  is  done,  how  the  goods  rotate,  what  holds  them 
on  and  what  prevents  them  from  falling  off. 

As  a  window  novelty  the  device  has  much  to  commend  it. 
It  is  to  be  clearly  borne  in  mind  that  the  machine  itself  does 
not  circulate,  but  the  objects  are  attracted  to  it  by  electro- 
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nui^netisiH  und  run  around  the  machine  or  wabble  around 
according  to  the  nature  of  the  article.  Inside  of  the 
machine  there  are  revolving  magnets,  and  while  the  manu¬ 
facturer  does  not  definitely  so  state,  it  is  presumed  that  in¬ 
side  the  magnetized  articles  are  corresponding  bits  of  metal. 
In  any  case,  the  boots,  cigar  boxes  or  packets  all  go 
wabbling  around  the  machine  in  a  grotesque  and  interesting 
manner  perfectly  bewildering  to  the  spectator.  In  addition 
to  these  effects,  there  is  the  floating  suspension  of  goods  in 
mid-air,  contacting  only  wdth  the  outer  stationary  surface 
of  the  apparatus.  There  they  will  remain  rotating,  waltzing, 
swaying  or  gliding  so  long  as  the  device  remains  in  circuit. 

ELECTRICAL  EXHIBITS  AT  THE  BOSTON  AUTO¬ 
MOBILE  SHOW. 


rile  tenth  annual  Boston  Automobile  Show  was  opened 
on  Saturday  evening,  March  2,  about  30,000  persons  being 
in  attendance.  The  show  is  the  largest  this  year  in  the 
country,  both  in  number  of  makes  and  in  cars  and  chassis 
exhibited.  Compared  with  the  104  makes  and  363  cars 
and  chassis  shown  at  Boston,  the  Xew'  York  Garden  show 
had  60  makes  and  247  cars  and  chassis,  the  New  York 
t’alace  show  31  makes  and  163  cars  and  chassis,  and  the 
Chicago  show  98  makes  and  248  cars  and  chassis.  Besides 
this  the  Boston  show  is  divided  into  two  parts,  pleasure  cars 
lieing  exhibited  from  March  2  to  March  9  and  commercial 
cars  from  March  13  to  16.  The  electrical  decorations  in¬ 
clude  a  vast  display  of  artificial  floral  and  festoon  designs. 
Nine  makes  of  pleasure  electric  cars  are  being  exhibited, 
with  a  great  variety  of  accessories  more  or  less  associated 
with  electricity.  Among  the  special  electrical  features  of 
interest  are  the  self-starters  displayed  by  the  Interstate, 
White  and  Cadillac  companies,  the  town  cars  and  roadsters 
shown  by  the  pleasure-vehicle  dealers  catering  to  the  elec¬ 
trical  trade,  and  the  development  of  silent  chain  and  direct 
tlrive  by  shafts  and  inclosed  gear  which  insure  quiet  opera¬ 
tion.  cleanliness  and  reduction  of  wear.  In  bodies  the 
Colonial  coupe,  with  inside  control,  is  one  of  the  innova¬ 
tions  of  the  sea.son. 

.'\mong  the  exhibitors,  S.  R.  Bailey  &  Company,  Ames- 
bury.  Mass.,  are  showing  an  electric  victoria  phaeton 
equipped  with  fifty-four  cells  of  Edison  A-4  type  of  battery, 
and  capable  of  covering  from  80  to  100  miles  at  an  average 
speed  of  about  16  miles  per  hour  on  one  charge,  and  also 
the  Bailey  electric  roadster,  seven  of  which  have  lately 
been  purchased  by  the  Boston  Edison  company  for  busi¬ 
ness  .service.  This  type  of  machine  made  a  run  from 
Boston  to  New  York  last  fall  at  an  average  running  speed 
of  20  miles  per  hour  and  is  equipped  with  fifty  Edi.son  A-() 
cells,  having  a  capacity  of  225  amp-hr.,  the  car  having  a 
long  wheelbase  and  low  body,  with  a  special  form  of  front 
hood  reducing  wind  resistance  to  the  minimum.  The 
makers  are  emphasizing  the  fact  that  in  the  roadster  the 
purchaser  owns  a  genuine  “man’s  car,”  which  is  capable  of 
meeting  the  usual  requirements  of  the  lighter  gasoline 
machines. 

The  Babcock  Electric  Carriage  Company,  of  Buffalo. 
N.  Y.,  is  showing  three  cars  for  business,  pleasure  and 
road  touring  service.  The  first  includes  the  company’s 
Model  18  two-passenger,  open-body  outfit;  the  second,  the 
Model  20  four-passenger  coupe  car,  and  the  third  the  Model 
12  roadster.  The.se  cars  illustrate  in  a  marked  degree  the 
tendency  toward  the  manufacture  of  aristocratic  electric 
machines' capable  of  comparing  in  finish  and  comfort  with 
the  higher  grades  of  gasoline  cars.  Double  chain  drive 
with  oil  inclosure,  adjustable  steering  wheel  and  “Exide" 
batteries  are  features  of  salient  interest,  combined  with 
foot  control  of  speed  changes. 

The  Anderson  Electric  Carriage  Company,  Detroit,  Mich., 
is  showing  its  Model  30  roadster,  for  the  service  of  the 
business  and  professional  man  whose  w’ork  takes  him  into 


the  suburban  districts.  The  speed  range  is  from  5  to  21 
miles  per  hour  and  the  run  from  65  to  too  miles,  either 
Edison  or  “Chloride”  batteries  being  provided.  Wheel 
steering  gear  and  a  96-in.  wheelbase  are  also  features. 

The  Rauch  &  Lang  Carriage  Company,  Cleveland,  Ohio, 
is  showing  a  brougham,  with  91-in.  wheelbase,  shaft  drive, 
“Exide’’  battery  equipment,  safety  control  handle  and  three- 
point  motor  suspension. 

The  Baker  Motor  Vehicle  Company  is  showing  a  new 
brougham  characterized  by  roominess  and  sumptuous  fur¬ 
nishings,  with  broadcloth  upholstery,  metal  trimmings, 
garnet  panels  and  forward  facing  seats  for  the  carriage  of 
five  passengers.  The  company’s  well-known  shaft  drive  is 
also  emphasized. 

The  Waverley  Company,  Indianapolis,  Ind.,  is  exhibiting 
a  five-passenger  electric  limousine,  inside-driven,  with 
driver  occupying  the  front  seat,  low  center  of  gravity,  mul 
tipolar  motor  shaft  and  herringbone-gear  drive,  and  also  a 
victoria  phaeton  with  patented  curved  sill. 

rile  Flanders  Manufacturing  Company,  Pontiac,  Mich.,  is 
exhibiting  a  line  of  Colonial  body  electric  vehicles  with  low 
center  of  gravity.  Colonial  lamps,  gold-plated  finishings. 
Wagner  e.xposed  motor  and  ball-bearing  shaft  drive.  The 
equipment  has  a  loo-in.  wheelbase  and  cradle  spring  sus¬ 
pension. 

Other  exhibitors  of  1912  model  passenger  cars  are  tbe 
Studebaker  Brothers  Company,  the  Ohio  Electric  Car  Com¬ 
pany  and  R.  C.  II.  Corporation. 

riie  Electric  Storage  Battery  Company,  Philadelphia,  is 
showing  a  full  line  of  “Exide”  plates,  sparking  and  propul¬ 
sion  batteries,  including  a  duplicate  of  the  equipment  used 
on  fifty-one  cars  of  the  Third  Avenue  Railway,  New  York, 
riie  latter  consists  of  fifty-eight  cells  of  “MB  29  Hycap 
Exide”  battery,  and  the  company  reports  that  up  to  Feb.  6 
last  the  first  equipment  had  successfully  run  22,279  miles. 

view  is  also  displayed  of  the  largest  battery  in  the  world, 
a  44.000-amp-hr.  installation  for  stand-by  service  in 
Baltimore. 

The  United  States  Light  &  Heating  Company  is  display¬ 
ing  a  new  generating  equipment  for  the  electric  lighting 
of  gasoline  automobiles.  The  equipment  includes  no  self¬ 
starter,  but  handles  the  lighting  and  ignition  requirements 
without  danger  of  burning  out  the  lamps  through  a  rise  in 
voltage  in  case  of  a  break  in  the  battery  leads,  riie  ap¬ 
paratus  reproduces  on  a  small  scale  the  company’s  typical 
equipment  for  the  lighting  of  steam-railroad  cars.  The 
regulator  gives  a  service  insuring  a  tapering  charge  for  the 
battery,  and  the  equipment  operates  to  equally  good  advan¬ 
tage  without  the  battery,  the  latter  being  provided  chiefly 
on  account  of  standstill  requirements.  A  full  line  of  “U.  S. 
National”  connecting  equipments  is  also  shown,  with  cells 
for  varied  services. 

Other  exhibitors  include  the  Holtzer-Cabot  Electric  Com¬ 
pany,  showing  a  new  carburetor  of  the  Newcomb  type  and 
a  lighting  generator  of  self-regulating  characteristics;  C.  F. 
Splitdorf,  New  York,  spark  coil  specialties;  the  Remy  Elec¬ 
tric  Company,  .Anderson.  Iiul..  inductor-type  magneto  gen¬ 
erators;  Heinze  IHectric  Company.  T.owell.  Mass.,  ignition 
specialists;  Marburg  Brothers,  New'  York,  ignition  equip¬ 
ment  and  magneto  generator  in  which  the  field  magnets  are 
advanced  and  retarded  simultaneously  with  the  timer  and 
spark,  insuring  a  strong  spark  under  all  conditions ;  Gray 
&  Davis,  Boston,  lighting  generator  system;  Acheson 
Graphite  Company,  Columbus  Buggy  Company,  National 
Carbon  Company,  batteries,  and  the  l^dison  Storage  Battery 
Company,  large  cells  for  truck  operation.  Exhibits  were 
also  made  by  the  Apple  Electric  Company,  the  American 
Storage  Battery  Company,  Acheson  Graphite  Company,  the 
American  Brass  Company,  the  Boston  Battery  &  Manufac¬ 
turing  Company,  the  Diamond  Rubber  Company,  the  Dixon 
Crucible  Company,  the  Dean  Electric  Company,  the  Ester¬ 
line  Company,  the  Ford  Motor  Company  and  the  Pittsfield 
Spark  Coil  Company. 
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Industrial  and  Commercial  News 


MID-SEASON  slackness  and  the  mild  reaction  that 
usually  follows  the  trade  acceleration  of  the  early 
part  of  each  year  are  now  exerting  their  influence 
on  the  business  situation,  with  the  result  that  the  outlook 
for  the  time  being  does  not  appear  as  favorable  to  many 
as  it  did  a  short  time  ago.  With  approach  of  the  spring 
trade  period,  however,  many,  elements  contributing  to  the 
present  hesitancy  will  undoubtedly  disappear  and  business 
assume  a  more  favorable  aspect.  A  slight  degree  of  encour¬ 
agement  may  be  found  at  this  time  in  the  fact  that  the 
financing  done  by  railroads,  industrial  and  public  utility 
companies  during  the  month  of  February,  aggregating 
$176,000,000,  exceeds  that  in  all  months  last  year  with  the 
exception  of  June,  when  the  total  was  $184,000,000.  Prices 
of  steel  are  still  low  and  irregular,  and  profits  continue 
to  be  very  moderate  in  spite  of  the  tonnages  that  are  being 
written.  Demand  for  pig-iron  is  slightly  better.  In  the 
financial  markets  the  record  of  the  week  has  been  one  of 
sharp  advances.  Aside  from  widespread  labor  unrest  and 
political  forebodings,  there  seems  to  be  little  that  should 
stand  in  the  path  of  trade  advancement  within  the  next 
few  months.  Rates  in  the  New  York  money  market  are 
practically  unchanged,  and  quotations  for  March  6  were; 
Call,  2(n  J]/i  per  cent;  ninety  days,  per  cent. 


THE  COPPER  MARKET. 

Prices  advanced  fractionally  this  week,  and  practically 
all  of  the  important  agencies  were  firm  at  14?^  cents  per 
l)Ound  for  electrolytic,  for  thirty  days.  There  seems  to  be 
a  strong  likelihood  at  this  writing  that  the  producing 
element  will  make  every  effort  to  advance  prices  still 
further,  particularly  in  view  of  the  decreases  in  stocks  that 
are  expected  to  appear  in  the  February  report  of  the 
Copper  Producers’  .Association.  What  success  an  upward 
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movement  of  any  magnitude  wdll  meet  with  in  a  dull 
market  like  the  present  is  rather  difficult  to  say,  but  with 
consumers  fully  cognizant  of  the  fact  that  there  has  been  no 
decrease  in  the  rate  of  production,  and  that  no  references 
are  made  in  producers’  statements  to  the  accumulations 
of  unrefined  copper  on  band,  it  is  reasonable  to  suppose 
that  consumers  are  aware  of  the  artificial  status  of  the 
market,  and  will  not  feel  constrained  to  hurry  into  it  in 
the  event  of  higher  prices.  Estimates  of  the  February 
report  of  the  Copper  I’roducers’  Association  place  total 
deliveries  at  approximately  135,000,000  lb.,  and  the  decrease 
in  stock's  is  estimated  at  5.000,000  lb.  to  20,000.000  lb.,  of 
which  the  former  would  be  a  fair  estimate  if  smelter  opera¬ 
tions  could  be  taken  as  a  basis  for  the  month’s  production. 
In  view  of  curtailment  of  refinery  output,  it  is  more  than 
likely  that  the  decrease  will  be  nearer  the  higher  estimate 
mentioned  above.  Exports  for  the  month,  including  March 
6.  aggregate  3084  tons.  The  daily  call  on  the  Metal  Ex¬ 
change  March  6  quoted  copper  as  per  the  accompanying 
table. 


INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Foreign  Trade  Opportunities. — The  Bureau  of  Manufac¬ 
tures,  Washington,  D.  C.,  states,  under  Schedule  No.  8238, 
that  it  has  received  a  communication  from  a  large  whole¬ 
sale  dealer  in  electrical  appliances  in  Europe,  who  wishes 


to  get  in  touch  wdth  American  manufacturers  of  such  appli¬ 
ances  with  a  view  to  representing  them  in  the  Scandinavian 
market.  Schedule  No.  8241  calls  attention  to  plans  that  are 
being  made  for  hydroelectric  developments  in  different 
parts  of  Mexico,  and  for  application  of  the  energy  so  gen¬ 
erated  for  irrigation,  lighting,  agricultural  and  general  in¬ 
dustrial  purposes.  American  manufacturers  and  exporters, 
if  interested,  can  secure  a  list  of  the  persons  in  charge  of 
these  various  undertakings,  and  the  specific  machinery 
called  for  in  each  instance,  from  the  Bureau  of  Manufac¬ 
tures.  Schedule  No.  8249  states  that  a  foreign  government 
is  fitting  up  the  palace  of  a  late  ruler  as  government  offices, 
and  in  this  connection  will  install  two  electric  elevators. 
The  building  is  about  five  stories  high.  Under  Schedule 
No.  8266  an  American  consular  officer  in  Cuba  states  that  a 
commission  house  in  his  district  is  desirous  of  handling  a 
general  line  of  electric  equipment  on  a  commission  basis. 
The  firm  is  particularly  interested  in  generators,  motors, 
pumps,  switchboards  and  specialties  of  various  kinds.  Sched¬ 
ule  No.  8270  states  that  a  firm  represented  in  two  Russian 
cities  desires  to  correspond  with  American  firms  manu¬ 
facturing  telephone  and  other  electrical  goods  and  agri¬ 
cultural  machinery.  Schedule  No.  8271  states  that  an 
American  firm  has  forwarded  a  communication  from  one  of 
its  Russian  correspondents,  stating  that  he  is  interested  in 
procuring  the  best  pumps,  direct-current  motors  from  10  hp 
to  400  lip,  brickmaking  machinery  and  building  materials, 
and  would  like  to  obtain  the  representation  of  such  lines. 
I'urtlier  details  of  all  of  the  above  can  be  obtained  from  the 
Bureau  of  Manufactures,  Washington,  D.  C. 

St.  Louis  Telephone  Notes. — As  a  result  of  reorganiza¬ 
tion  of  the  American  Telephone  &  Telegraph  Company  in 
the  Southwest,  at  the  recent  meeting  of  the  board  of  di¬ 
rectors  of  the  Bell  Telephone  Company  of  Missouri,  referred 
to  in  these  columns  Feb.  24,  St.  Louis  is  to  be  the  executive 
headquarters  of  four  subsidiary  corporations  of  the  Ameri¬ 
can  Telephone  &  Telegraph  Company.  These  subsidiaries 
operate  in  five  states  and  are  capitalized  at  $60,000,000.  An¬ 
nouncement  is  made  that  H.  J.  Pettingill,  of  Dallas,  Tex., 
president  of  the  Southwestern  Telephone  &  Telegraph  Com¬ 
pany,  has  been  elected  president  of  the  Bell  Telephone 
Company  of  Missouri,  and  is  also  to  be  elected  president 
of  the  Missouri  &  Kansas  Telephone  Company  of  Kansas 
and  of  the  Pioneer  Telephone  &  Telegraph  Company  of 
Oklahoma.  He  will  succeed  C.  S.  deed,  of  Kansas  City,  in 
the  first-named  company,  and  E.  D.  Nims  in  the  second, 
and  will  manage  these  companies  from  St.  Louis.  Other 
officers  of  the  Bell  company  who  are  to  become  the  general 
officers  of  the  four  companies  in  St.  Louis  are:  E.  D. 
Nims,  of  Kansas  City,  vice-president  and  treasurer;  E.  S 
Bloom,  of  New  York,  vice-president  in  charge  of  operation, 
and  J.  K.  Wass,  general  auditor. 

Salmon  River  Development. — Announcement  is  made 
that  the  Lewis  County  Power  Company  has  been  incor¬ 
porated  in  Idaho  by  A.  Welch  and  R.  B.  Montague,  of 
Portland,  Ore.,  to  develop  about  100,000  hp  on  the  Salmon 
River,  at  a  cost  of  $3,000,000.  It  is  stated  that  construction 
work  will  be  started  within  ninety  days.  The  power  site 
is  the  same  as  that  located  by  the  Lewiston  &  Southern 
Electric  Railway  Company  several  years  ago,  when  it 
planned  to  build  an  electric  road  between  Lewiston  and 
Grangeville.  The  initial  plans  call  for  the  driving  of  a 
4000-ft.  tunnel  through  a  narrow  ridge,  which  will  provide 
a  fall  of  200  ft.,  affording  capacity  for  a  first  development 
of  40,000  hp,  and  this  will  be  increased  later  on  by  the  driv¬ 
ing  of  a  second  tunnel  or  enlargement  of  the  first  one. 

Electric  Companies  Protest  Against  Tariff  Reduction. — 
Edward  M.  Herr,  of  Pittsburgh,  president  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  Thomas  h . 
IVatty,  of  Schenectady,  general  manager  of  the  General 
Electric  Company,  appeared  before  the  Senate  finance 
committee  on  March  5  in  protest  against  a  reduction  in 
the  tariff  on  electric  machinery.  They  stated  that  wages  in 
the  L’nited  States  were  double  those  paid  in  Germany,  and 
contended  that  a  low  tariff  would  seriously  injure  their 
business. 
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Rapid  Restoration  of  Telephone  Service. — On  Sunday 
morning,  Jan.  14,  fire  wrecked  the  toll  switchboard  of  the 
Southern  Bell  Telephone  Company  at  Birmingham,  Ala. 
Within  five  hours  after  the  fire  started  a  representative  of 
the  Western  Electric  Company  and  officials  of  the  telephone 
company  left  Atlanta  for  Birmingham,  and  after  a  survey 
upon  arrival  they  decided  to  get  together  emergency  switch¬ 
board  equipment  so  that  toll  service  could  be  restored. 
Felephone  communication  was  established  with  the  Haw¬ 
thorne  (111.)  factory  of  the  Western  Electric  Company  the 
same  afternoon,  with  the  result  that  within  forty-eight  hours 
a  complete  new  toll  switchboard  equipment  was  shipped  to 
Birmingham  by  express.  An  installing  force  was  put  to 
work  on  Monday  morning,  Jan.  15,  at  6.30  o’clock,  to  assem¬ 
ble  a  temporary  toll  equipment  forwarded  from  Atlanta,  and 
l)y  1.30  p.  m.  of  the  same  day  toll  communication  was  re¬ 
stored  in  temporary  quarters  obtained  for  this  purpose. 
Owing  to  the  damage  done  to  the  local  switchboard  equip¬ 
ment,  a  considerable  amount  of  work  was  necessary;  but  by 
Jan.  23  70  per  cent  of  the  local  service  was  restored  and  the 
remainder  on  the  following  day.  The  new  toll  switchboard 
arrived  in  Birmingham  promptly,  having  left  Hawthorne  on 
Monday,  Jan.  15  at  2.40  a.  m.,  and  was  put  into  service  on 
.Monday  morning,  Jan.  29,  at  2  o’clock,  giving  the  telephone 
company  a  new,  up-to-date  toll  equipment  in  fifteen  days. 

Progress  of  New  England  Power  Company  at  Shelburne 
Falls. — Construction  work  is  being  carried  on  as  rapidly 
as  possible  by  the  New  England  Power  Company  upon  the 
four  hydroelectric  developments  which  it  is  building  on  the 
Deerfield  River  near  Shelburne  Falls,  Mass.,  and  its  storage 
reservoir  in  Somerset,  Vt.,  as  previously  described  in  the 
Electrical  li'o  Id.  Further  developments  will  be  made  from 
time  to  time,  as  the  company  owns  about  1000  ft.  of  fall  on 
the  river.  It  is  stated  that  as  the  company’s  system  of 
transmission  lines  will  be  connected  w'ith  that  of  the  Con¬ 
necticut  River  Transmission  Company,  it  will  have  the  ad¬ 
vantage  of  the  market  which  the  latter  company  has  devel¬ 
oped,  as  well  as  that  of  central  and  western  Massachu¬ 
setts.  large  amount  of  the  energy  has  already  been  sold, 
and  it  is  expected  that  the  entire  output  of  the  present  de¬ 
velopment  will  be  sold  before  the  plant  is  ready  for  opera¬ 
tion  during  the  coming  fall.  ’  The  developments  upon  which 
work  is  now  in  progress  represent  a  present  investment  of 
about  $4,000,000,  the  annual  production  from  which  will  be 
about  70,000.000  kw-hours. 

Dayton  Power  &  Light  Company  Meeting. — .^t  the  an¬ 
nual  meeting  of  the  stockholders  of  the  Dayton  Power  & 
Light  Company,  Dayton,  Ohio,  on  Thursday  of  last  week,  it 
was  decided  that  there  should  be  two  vice-presidents  in¬ 
stead  of  one.  W.  W.  Stroup,  a  well-known  tobacco  dealer, 
was  chosen  to  the  new  place.  The  place  left  vacant  on  the 
board  by  the  late  M.  Young,  of  New  York,  was  not 
filled.  The  directors  chose  the  following  officers:  I*'.  M. 
Tait,  Dayton,  president  and  general  manager;  vice-presi¬ 
dents,  E.  P.  Matthews  and  William  W.  Stroup.  Dayton,  as 
above;  L.  K.  Funkhauser,  secretary  and  treasurer;  M.  J. 
Warner,  assistant  secretary  and  treasurer.  It  is  stated  that 
the  company  will  shortly  erect  a  large  power  plant,  but 
the  site  has  not  yet  been  selected. 

Lehigh  Valley  Transit  Company’s  Lighting  Properties. — 
During  the  year  iQii  the  Lehigh  Valley  Transit  Company, 
which  owns  and  controls  Rk)  miles  of  electric  railways  and 
the  stocks  of  several  electric  light  and  pow'er  companies, 
increased  its  power  equipment  more  than  50  per  cent.  With 
these  additions  it  is  now  in  a  position  to  develop  the  light¬ 
ing  and  power  business  on  a  more  extensive  scale.  During 
the  year  new  companies  were  organized  for  Whitehall, 
North  Whitehall,  South  Whitehall,  Washington,  Hanover 
and  Salisbury  Townships,  in  Pennsylvania,  and  electricity 
will  be  supplied  to  these  and  to  other  companies  already 
operating.  An  i8,ooo-kw  turbine  station  was  erected  in 
.Mlentown,  Pa.,  during  the  year. 

Westinghouse  President  on  Business  Outlook. — E.  M. 
Herr,  president  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  in  discussing  business  conditions,  said  last 
week;  “Our  company  will  not  show  as  good  earnings  for 
the  year  ending  with  March  as  for  the  previous  year,  but 
under  the  conditions  governing  the  past  year  the  poorer 
showing  was  expected.  Low  prices  have  been  prevalent 
throughout  the  year,  and  while  the  volume  of  business,  or 


orders,  has  been  good,  yet  the  price  obtained  for  our  prod¬ 
ucts  has  been  so  low  that  it  has  affected  profits.  Our  busi¬ 
ness  in  small  work  has  been  good,  exceptionally  so  in  re¬ 
gard  to  our  electrical  meter  business.’’ 

February  Incorporations. — Incorporation  papers  filed  in 
the  Eastern  States  in  February  for  companies  with  a  cap¬ 
ital  of  $1,000,000  and  over  authorized  issues  of  $101,300,000, 
a  decrease  of  $109,220,000  from  January,  and  of  $71,100,000 
as  compared  with  February,  1911.  Charters  taken  out  dur¬ 
ing  the  month  by  other  companies  with  an  individual  cap¬ 
ital  of  $100,000  or  more,  but  less  than  $1,000,000,  brought  the 
total  for  the  month  up  to  $173,340,000,  against  $330,879,000  in 
January  and  $237,328,000  in  February  a  year  ago.  .Xmonti 
the  largest  incorporations  in  the  Eastern  States  was  the 
Electric  Bond  Deposit  Company  for  $15,000,000,  referred  to 
in  these  columns  Feb.  24. 

National  Chamber  of  Commerce. — Secretary  Nagel,  of 
the  Department  of  Commerce  and  Labor,  is  issuing  invita¬ 
tions  to  representatives  of  commercial  and  industrial  asso¬ 
ciations  and  organizations  to  take  part  in  a  conference  to 
be  held  in  Washington  on  April  15  to  consider  the  estab¬ 
lishment  of  a  national  organization  broadly  representative 
of  the  commercial  interests  of  the  whole  country,  as  recom¬ 
mended  by  President  Taft  in  a  recent  message  to  Congress. 

Report  on  German  Steam  Meter. — .X  report  on  a  steam 
meter  manufactured  by  a  German  concern  has  been  for- 
w'arded  to  the  Bureau  of  Manufactures,  Washington,  D.  C., 
by  one  of  its  commercial  agents  who  is  investigating  for¬ 
eign  markets  for  machinery.  The  report,  which  was  accom¬ 
panied  by  two  blueprints,  will  be  loaned  to  interested  per¬ 
sons  or  firms. 

Republic  Railway  Light  Company  Notes. — At  the  an¬ 
nual  meeting  of  the  Republic  Railway  &  Light  Company,  60 
Broadway,  New  York  City,  all  officers  and  directors  were 
re-elected.  The  company  will  spend  about  $200,000  this 
year  upon  improvements  to  its  Youngstown  (Ohio)  prop¬ 
erty. 

Canadian  Transmission  Line  Finished. — The  Sherbrooke 
Railway  &  Pow’er  Company,  of  Sherbrooke,  Que.,  has  com¬ 
pleted  its  32-mile  transmission  line  to  Rock  Island,  and  is 
now  supplying  energy  to  a  number  of  towns  and  various  in¬ 
dustries  along  the  route. 

Aluminum  Notes  and  Prices. — .Muminum  is  in  moderate 
demand  and  prices  are  steady.  Quotations  March  6  were 
I9@20  cents  for  large  ingots  for  remelting,  31  cents  for 
rods  and  wire  and  33  cents  for  sheets. 

Electric  Vehicle  Order. — The  Waverly  Company,  of  In¬ 
dianapolis,  Ind.,  has  received  an  order  from  the  Fleischman 
company  for  twenty  noiseless,  shaft-driven  vehicles,  which 
will  be  used  in  delivering  yeast. 

Isthmian  Canal  Notice. — The  opening  of  bids  under 
Isthmian  Canal  Circular  No.  681,  for  motors,  pumps,  etc., 
jireviously  mentioned  in  these  columns,  has  been  postponed 
to  March  22,  at  10.30  a.  m. 


Financial. 

Allis-Chalmers  Reorganization  Agreed  Upon. — .Xs  we  go 
to  press  it  is  learned  through  a  member  of  the  reorganiza¬ 
tion  committee  of  the  .Xllis-Chalmers  Company  that  a  plan 
for  reorganization  has  been  agreed  upon.  Details  of  the 
plan  are  not  available  at  this  writing,  but  it  is  known  that 
it  will  include  an  assessment  on  the  common  stock. 

First  Annual  Report  of  American  Cities  Company. — 
George  H.  Davis,  115  Broadway,  New  York,  president  of 
the  American  Cities  Company  and  chairman  of  its  execu¬ 
tive  committee,  has  sent  the  first  annual  report  of  the  com¬ 
pany  to  the  stockholders.  This  covers  operations  of  the 
company  for  six  months  ended  Dec.  31,  1911.  President 
Davis  states  that  the  companj'  now  owns  in  the  aggregate 
85.48  per  cent  of  preferred  and  94.24  per  cent  of  common 
stock  of  the  New  Orleans  Railway  &  Light  Company,  the 
Birmingham  Railway,  Light  &  Power  Company,  the  Mem¬ 
phis  Street  Railway  Company,  the  Little  Rock  Railway  & 
Electric  Company,  the  Knoxville  Railway  &  Light  Com¬ 
pany  and  the  Houston  Lighting  &  Power  Company  i()05. 
Two  statements  of  earnings  are  given  in  the  report.  One 
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oi  the.>>c  is  the  income  statement  ot  the  American  Cities 
Company  showing  revenue  derived  from  the  dividends  de¬ 
clared  and  paid  upon  the  stocks  of  the  various  local  com¬ 
panies  named  above  and  the  other  is  the  combined  income 
'tatement  of  these  constituent  companies.  The  latter,  cov¬ 
ering  twelve  months’  operations  to  Dec.  31,  1911,  shows 
gross  earnings  for  the  constituent  companies  from  all 
sources  of  $13,303,683,  as  compared  with  $12,642,269  in  1910, 
a  gain  of  $661,413,  or  5.2  per  cent.  Operating  expenses  and 
taxes  W’ere  $7,974,809.  as  compared  with  $7,621,117,  an  in¬ 
crease  of  $353,691,  or  4.7  per  cent,  and  net  earnings,  there¬ 
fore,  were  $5,328,874  as  compared  with  $5,021,152.  a  gain  of 
4*307,722,  or  6.1  per  cent,  interest,  bond  discount,  sinking 
funds  and  miscellaneous  charges  amounted  to  $3,007,856  as 
compared  with  $2,944,448.  an  increase  of  $63,407,  or  2.1  per 
cent.  leaving  a  balance  available  to  dividends  on  stocks  of 
$2,321,018  as  against  $2,076,704  in  1910,  an  increase  of  $244,- 
315,  or  11.7  per  cent.  Commenting  upon  this  showing, 
IVesident  Davis  states  that  the  reserve  eipiipment  and 
facilities  acquired  by  the  properties  in  previous  years  in 
anticipation  of  future  requirements  enabled  them  to  take 
care  of  the  increase  in  business  without  as  great  exjiendi- 
ture  for  additions  as  would  otherwise  have  been  re<iuired. 
lie  calls  attention  to  improvement  in  the  efficiency  of  the 
operating  organizations  of  the  constituent  companies  dur¬ 
ing  the  past  year,  lie  states  further  that  maintenance  and 
amortization  reserves  in  excess  of  previous  years  of  ap¬ 
proximately  2  per  cent  of  gross  earnings  have  been  charged 
to  operating  expenses  since  July  1,  1911,  and  that,  with 
these  included  in  operating  expenses  for  1911  and  excluded 
for  1910,  the  operating  ratios  of  the  constituent  companies 
in  1911  averaged  52.5  as  compared  with  53.3  in  1910.  As¬ 
suming  the  same  relative  maintenance  and  amortization 
charges  in  1911  as  in  1910.  the  operating  ratio  for  191 1  in 
total  would  be  aiiproximately  51.5  as  compared  with  53.3 
in  1910.  Except  for  a  comparatively  small  amount  of 
money  received  as  interest  upon  loans  and  cash  balanco. 
the  income  of  the  .American  Cities  Company  is  derived 
wholly  from  the  dividends  upon  the  constituent  companies, 
a^  noted  above.  The  income  statement  from  organization, 
in  July,  as  stated  in  these  columns  May  25  and  July  29,  to 
Dec.  31,  19TI,  shows  dividends  on  securities  owned  of  $8<)9,- 
109,  interest  on  bank  balances  of  $16,736  and  interest  on 
bills  receivable  of  $6.o9<>,  making  total  receipts  of  $921,944. 
Oiierating  expenses  were  $14,285,  leaving  net  earnings  of 
$<>07,659.  From  this  was  deducted  interest  on  $10,000,000 
eight-year,  5-6  per  cent  collateral  trust  gold  bonds,  amount¬ 
ing  to  $250,000,  leaving  net  income  of  $657,650.  from  which 
a  3  per  cent  divideml  on  $20,514,200  preferred  stock, 
amounting  to  $615,426,  was  deducted.  After  this  deduction 
there  was  left  a  surplus  of  $42,233.  The  condensed  balance 
'beet  of  the  American  Cities  Company,  as  of  Dec.  31,  191 1. 
'bowed  assets  of  $47.9<)i,i46. 

Consolidated  Gas,  Electric  Light  &  Power  Company  to 
Redeem  Notes. — The  Consolidated  Gas,  Electric  Light  & 
Power  Company,  of  Haltimore,  on  April  i,  1912,  will  redeem 
$500,000  of  the  total  issue  of  $4,000,000  collateral  trust  5  per 
cent  secured  gold  notes  due  Julj'  i,  19 •3-  These  notes  have 
been  drawn  by  lot  by  the  Continental  Trust  Company  and 
will  be  enumerated  in  the  company’s  announcement.  They 
will  be  redeemed  at  par  and  accrued  interest,  ioi;4.  upon 
liresentation  to  the  Continental  Trust  Company  on  and 
after  April  i.  1912.  The  interest  on  the  notes  called  will 
cease  on  and  after  that  date  whether  the  notes  are  presented 
for  redemption  or  not.  This  entire  issue  of  the  notes  is 
secured  by  1722  bonds  of  the  Consolidated  company  and 
452  bonds  of  the  Baltimore  Electric  Company.  The  re- 
<lemption  of  these  notes  will  release  $625,000  of  the  4j4  per 
cent  bonds  of  the  Consolidated  company  of  the  issue 
maturing  1954  and  give  to  the  company  equity  of  over 
$100,000  in  the  proceeds  from  the  collateral  so  released 
riic  company  issued  last  week  a  notice  to  its  shareholder' 
giving  them  the  privilege  of  subscribing  to  $700,000  addi¬ 
tional  common  stock  at  par.  The  proceeds  from  the  saK' 
of  this  stock  will  be  used  to  acquire  additional  property  ;md 
to  make  necessary  extensions  from  time  to  time. 

Toledo  Railway  &  Light  Company  in  1911. — Gross  re¬ 
turns  of  the  Toledo  Railway  &  Light  Company  in  the  year 
ended  Dec.  31.  1911.  were  $3,399.37-.  as  compared  with 
$2,985,232  in  1910.  Expenses  and  taxes  were  $2,384,838,  as 
*  ompared  with  $1,868,450,  and  the  surplus  was  $104,110 


as  compared  with  $190,401  in  the  previous  year.  The  gen¬ 
eral  balance  sheet  of  the  company  as  of  Dec.  31,  1911,  shows 
total  assets  of  S33.694.033,  as  compared  with  $33,243,886  in 
1910.  .V  meeting  of  the  bondholders’  and  stockholders’  pro¬ 
tective  committees  of  the  Toledo  Railway  &  Light  Com¬ 
pany  will  be  held  on  March  20.  In  the  meantime  both  com¬ 
mittees  will  endeavor  to  draw  up  a  reorganization  plan 
that  will  be  acceptable  to  all  parties  concerned,  so  that  a 
definite  agreement  may  be  reached  at  the  meeting  on 
March  20. 

Dominion  Power  &  Transmission  Company’s  Year. — 
The  annual  report  of  the  Dominion  Power  &  Transmission 
Company,  Ltd.,  of  Hamilton,  Ont.,  for  the  year  ended  Dec 
31,  1911,  shows  gross  earnings  of  $2,252,883  as  compared 
with  $1,922,398  in  the  preceding  year.  Net  earnings  were 
$1,020,643  as  compared  w’ith  $861,323,  and  the  balance  for 
dividends  was  $684,885  as  compared  with  $533,757.  Divi¬ 
dends  were  $358,263  as  compared  with  $124,521,  leaving  a 
snr|)lus  for  the  year  of  $326,621,  as  against  $409,236  in  the 
previous  year. 

Ozark  Power  &  Water  Offering  Oversubscribed. — Henry 
L.  Doherty  &  Co.,  60  Wall  Street,  New  York  City,  wdio 
are  financing  the  Ozark  Power  &  Water  Company,  which 
will  build  hydroelectric  plants  on  the  White  River  near 
P'orsyth,  Mo.,  as  recently  noted  in  these  columns,  say  that 
their  offering  of  the  securities  of  this  company,  in  con¬ 
junction  with  those  of  the  Electric  Rond  Deposit  Company, 
was  oversubscribed  about  two  and  one-half  times.  The 
Electric  Bond  Deptisit  Company,  as  recently  explained,  has 
been  organized  under  Delaware  laws  to  deal  in  public 
utility  securities,  and  owns  the  Ozark  bonds,  $375,000  of 
its  preferred  stock  and  one-half  the  Ozark  common  stock. 

Public  Service  Corporation  of  New  Jersey  to  Extend  Its 
Holdings. — .As  soon  as  sanction  is  given  by  the  New  Jersey 
Board  of  Public  Utilities,  the  Public  Service  Corporation 
of  New  Jersey  will  acejuire  the  Cinnaminson  Electric  Light, 
Power  8:  Heating  Company,  of  Riverside,  N.  J.;  the  Bor- 
dentown  IHectric  Light  &  Motor  Company,  of  Bordentown, 
N.  J.:  the  Elizabeth-Trenton  Railway  Company,  and  the 
Riverside  Traction  Company.  The  Public  Service  Corpora¬ 
tion  is  prepared  to  take  over  these  four  companies  under 
leases  for  ()<)()  years  from  April  i. 

General  Electric  Earnings. — It  is  rather  generally  l>e- 
lieved  that  the  General  Electric  Company  added  between 
$5,ooo.o(X)  and  $6.fX)0.ooo  to  its  surplus  in  the  last  fiscal  year, 
making  the  latter  now  in  the  neighborhood  of  $29,000,000. 
and  that  after  depreciation  there  was  a  balance  equal  to 
approximately  15  per  cent  on  the  capitalization.  From  the 
favorable  showing  made  by  the  company  in  the  past  few 
years,  expectations  of  an  increase  in  the  dividend  rate  are 
general,  but  nothing  definite  can  be  stated  until  after  the 
next  meeting  of  directors. 

Keystone  Telephone  Suit  Dismissed, — Judge  McPherson 
in  the  United  States  District  Court  this  week  dismissed  a 
motion  for  a  preliminary  injunction  to  restrain  the  Key¬ 
stone  Telephone  Company,  of  Philadelphia,  from  increasing 
its  indebtedness  by  an  issue  of  $1,125,000  collateral  trust 
notes  for  the  purpose  of  ac(|uiring  the  Continental  Tele¬ 
phone  &  Telegraph  Company  of  New  Jersey.  The  suit 
was  brought  by  a  stockholder  of  the  Keystone  company 

Pacific  Telephone  Merger. — The  Pacific  Telephone 
Telegraph  Company,  of  San  Francisco,  wdiich  operates  in 
California,  Oregon  and  Washington,  has  absorbed  the  In¬ 
dependent  Telephone  Company,  of  Seattle,  Wash.  The 
value  of  the  latter  company,  wdiich  operates  about  16,000 
telephones  in  Seattle,  is  placed  at  $1,540,000. 

Georgia  Light,  Power  &  Railways  Company  Bonds 
Listed. — The  Chicago  Stock  E.xchange  has  listed  $2,500,000 
first  lien  thirty-year  5  per  cent  gold  bonds  of  the  Georgia. 
Light,  Power  8:  Railways  Company. 
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Personal. 


Mr.  William  F.  Richards,  superintendent  of  lighting  and 
power  for  the  Toledo  Railway  &  Light  Company,  has  been 
confined  to  his  room  by  illness. 

Mr.  W.  A.  Foote,  president  and  general  manager  of  the 
Commonwealth  Power  Company  of  Michigan,  reached  New 
York  March  i,  returning  from  a  trip  to  Europe. 

Mr.  M.  M.  Hess  has  resigned  his  position  as  superin¬ 
tendent  of  the  Quincy  (Ill.)  Gas,  Electric  &  Heating  Com¬ 
pany.  His  successor  will  be  Mr.  C.  Edmonston.  of  De¬ 
catur,  Ill. 

Mr.  W.  C.  L.  Eglin,  of  the  Philadelphia  Electric  Com¬ 
pany,  made  an  address  before  the  Jovian  Electrical  League 
of  Philadelphia  on  Feb.  29,  his  subject  being  “The  Lighting 
of  a  Great  City.” 

Mr.  J.  F.  Collins,  assistant  general  manager  of  the  To¬ 
ledo  Railway  &  Light  Company,  has  resigned  to  become 
vice-president  and  general  manager  of  the  Michigan  United 
Railways  Company  of  Jackson. 

Mr.  F.  R.  Fortune,  Pittsburgh  district  sales  manager  of 
I  lie  Cooper  Hewitt  Electric  Company,  addressed  the  sales 
department  of  the  Allegheny  County  Light  Company  Feb.  29 
on  the  Cooper  Hewitt  and  quartz  lamps. 

Mr.  Henry  Philip  James,  lately  manager  of  specialty  sales 
for  the  Cutler-Hammer  Manufacturing  Company,  has  be¬ 
come  associated  with  the  Crown  Commercial  Car  Company, 
of  North  Milwaukee,  Wis.,  as  sales  manager. 

Mr.  Frederick  N.  Bushnell,  who  has  been  engineering 
manager  of  the  Stone  &  Webster  Engineering  Corporation. 
Boston,  Mass.,  since  August,  ioo<).  has  been  elected  vice- 
president  of  that  corporation,  effective  .April  i,  1912. 

Mr.  James  R.  Cravath  has  been  appointed  consulting 
electrical  and  illuminating  engineer  for  the  city  of  Cham¬ 
paign,  Ill.,  to  prepare  plans  and  specifications  for  the  city's 
lighting  system,  for  which  $35,000  has  been  appropriated. 

Mr.  E.  R.  Knowles  has  been  appointed  consulting  en¬ 
gineer  for  light,  heat  and  power  on  President  Taft’s  Com¬ 
mission  on  Economy  and  Efficiency.  .Mr.  Knowles  recently 
made  for  the  commission  an  examination  of  the  Chicago 
post  office. 

Mr.  H.  M.  Byllesby  has  been  named  as  a  member  of  the 
C  hicago  committee  of  citizen>  appointed  by  Mayor  Harri- 
st)n  to  solicit  aid  to  relieve  the  destitution  in  certain  prov¬ 
inces  in  China,  co-operating  with  the  Central  China  h'amine 
Relief  Committee. 

Mr.  Alex.  Dow,  vice-president  and  general  manager  of 
the  Detroit  Edison  Company,  is  spending  a  vacation  of 
several  months  in  New'  Mexico  and  Arizona.  Mr.  Dow  is 
accompanied  by  Mrs.  Dow  and  their  tw'o  daughters,  and  ex¬ 
pects  to  return  to  Detroit  May  i. 

Mr.  H.  W.  Courville,  formerly  with  the  Denver  Gas  & 
Electric  Company  and  more  recently  with  the  Butte  Elec¬ 
tric  &  Power  Company  at  Butte  and  Billings,  Mont.,  has 
been  appointed  local  manager  for  the  Commonwealth 
Power  Company  at  Jackson,  Mich. 

Major  George  O.  Squier,  U.  S.  A.,  has  been  appointed  mil¬ 
itary  attache  to  the  United  States  Embassy  at  London. 
Major  Squier  will  leave  for  London  in  June,  but,  in  the 
meantime,  will  make  a  trip  to  the  Isthmus  of  Panama  to 
select  sites  for  five  wireless  stations. 

Prof,  Charles  F.  Scott,  past-president  of  the  American 
Institute  of  Electrical  Engineers,  formerly  consulting  en¬ 
gineer  of  the  Westinghouse  Electric  Manufacturing  Com¬ 
pany,  and  now  head  of  the  department  of  electrical  engineer¬ 
ing  at  Yale,  received  the  honorary  degree  of  doctor  of  laws 
from  the  University  of  Pittsburgh  on  Feb.  28. 

Mr.  Stanley  R.  Edwards,  of  Chicago,  has  been  appointed 
technical  editor  of  Telephony,  succeeding  Mr.  Franklin  H. 
Reed,  resigned.  Mr.  Edwards,  who  is  a  graduate  of  the 
■lectrical  engineering  course  at  Cornell  and  an  associate 
if  the  American  Institute  of  Electrical  Engineers,  was  a 
nember  of  the  editorial  staff  of  the  journal  named  at  a 
ormer  period. 

Mr.  Barton  R.  Shover,  who  was  electrical  engineer  for 
he  Indiana  Steel  Company  when  the  equipment  for  com¬ 


plete  electrical  operation  was  designed  and  installed  at 
Gary,  and  who  more  recently  served  as  electrical  engineer 
for  the  Carnegie  Steel  Company,  has  been  appointed  super¬ 
intendent  of  construction  of  the  Briar  Hill  Steel  Company. 
Youngstown,  Ohio.  Mr.  Shover  is  a  member  of  the  1.  E.  K. 

Mr.  C.  M.  Gardner  has  been  appointed  representative  of 
the  Vote-Berger  Company,  La  Crosse,  Wis.,  manufacturer 
of  electrical  specialties.  Mr.  Gardner  is  a  graduate  of  the 
Heriot-Watt  College,  Edinburgh,  and  an  associate  member 
of  the  Institution  of  Electrical  Engineers  of  England,  and 
he  has  traveled  entensively  throughout  Europe,  India  and 
South  America,  negotiating  and  carrying  out  many  large 
contracts  for  municipal  and  government  works. 

Mr.  J.  Tachihara,  formerly  w'ith  the  General  Electric 
Company  at  Schenectady,  is  on  a  visit  to  this  country.  Mr 
Tachihara  since  his  return  to  Japan  has  been  on  the  elec¬ 
trical  engineering  staff  of  the  Mitsu  Bishi  Company,  and  at 
present  is  consulting  engineer  for  the  Inawashiro  Hydro¬ 
electric  Company,  which  is  constructing  a  hydroelectric 
plant  that  will  transmit  electrical  energy  at  110,000  volts 
145  miles  to  Tokyo.  Mr.  Tachihara  will  proceed  to  Europe 
at  the  end  of  March  and  return  to  this  country  the  end  of 
May,  sailing  for  Japan  about  a  month  later. 

Mr,  A.  D.  Bailey,  assistant  chief  engineer  of  the  Fisk 
and  Quarry  street  generating  stations  of  the  Common¬ 
wealth  Edison  Company,  Chicago,  recently  gave  an  interest¬ 
ing  lecture  at  Purdue  University  on  the  subject  “One  Mil¬ 
lion  Tons  of  Coal  per  Year,  Where  We  Get  It,  How  We 
Get  It,  and  What  We  Do  with  It.”  The  Fisk  and  Quarry 
street  stations  require  more  than  1,000,000  tons  of  coal  an¬ 
nually,  and  the  methods  involved  in  purchasing,  transporting 
and  burning  this  amount  of  fuel  efficiently  are  an  exemplifica¬ 
tion  of  an  important  feature  of  modern  central-station 
practice. 

Mr.  Franklin  H.  Reed  has  severed  his  editorial  connec¬ 
tion  with  Telephony  and  joined  the  organization  of  the 
Traffic  Service  Bureau,  of  Chicago  and  Washington.  Prior 
to  his  entry  into  the  publication  field  Mr.  Reed  had  several 
years’  experience  in  public-utility  operating  and  engineer¬ 
ing  work,  and  during  the  past  four  years  he  has  paid  par¬ 
ticular  attention  to  the  subject  of  public-utility  regulation. 
His  time  will  now  be  largely  devoted  to  the  development 
of  the  Traffic  Service  Bureau’s  paper.  Public  Serz’ice  Regit- 
latioH,  the  official  journal  of  the  National  Association  of 
Railway  Commissioners. 

Mr.  Clayton  W.  Pike  has  been  made  chief  of  the  electrical 
bureau  of  Philadelphia  to  succeed  Mr.  James  F.  McLaugh¬ 
lin.  Mr.  Pike  was  born  at  Fryeburg,  Maine,  in  1866.  He 
graduated  from  the  electrical  engineering  course  at  the 
Massachusetts  Institute  of  Technology  in  1889.  He  be¬ 
came  electrical  engineer  of  the  Merrimack  Manufacturing 
Company,  the  largest  cotton  works  in  Lowell.  One  year 
later  he  was  ai)pointed  instructor  in  electrical  engineering 
in  the  University  of  Pennsylvania,  which  position  he  re¬ 
linquished  in  two  years  to  enter  the  electrical  department 
of  Queen  &  Company,  manufacturers  of  scientific  instru¬ 
ments.  He  then  became  electrical  engineer  of  the  Falkenau 
Engineering  Company,  remaining  there  for  three  years, 
after  which  he  became  vice-president  and  general  manager 
of  the  Keller-Pike  Company,  electrical  contractor.  He  ha?, 
been  a  member  of  the  .American  Institute  of  Electrical  En¬ 
gineers  since  1892,  and  has  served  as  chairman  of  the  Phila¬ 
delphia  Section  of  the  .A.  I.  E.  E.  He  is  also  a  member  of 
the  Franklin  Institute  and  the  Electrical  Contractors’  .Asso¬ 
ciation  of  Philadelphia. 


Obituary. 

Mr.  Henry  J.  Heeney,  for  thirty  years  an  electrical  engi¬ 
neer  in  the  employ  of  the  Holtzer-Cabot  Electric  Company, 
of  Brookline,  Mass.,  died  at  his  home  in  Boston  on  March 
2,  after  a  week’s  illness  from  pneumonia,  following  a  busi¬ 
ness  trip  to  Philadelphia.  Mr.  Heeney  was  a  native  of  Ire¬ 
land,  having  come  to  America  in  early  childhood,  and  was 
one  of  the  best  known  designers  of  low-tension  apparatus 
in  the  East,  being  regarded  as  an  authority  upon  annuncia¬ 
tors,  bell  and  hospital  systems.  He  was  a  man  of  winning 
personality  and  had  a  wide  circle  of  friends  in  the  New 
England  electrical  field. 
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OXKONTA,  ALA. — D.  S.  Martin  and  associates  have  been  granted  a 
franchise  to  construct  and  operate  an  electric-light  system  here. 

W’lXKKLM.AN,  AKIZ. — Preparations  are  being  made  for  the  installa¬ 
tion  of  an  electric-lighting  plant  here.  Electricity  for  operating  the  sys¬ 
tem  will  be  secured  from  the  jtower  plant  of  the  Ray  Consol.  Copper  Co., 
at  Hayden. 

.\R(;EXT.\,  ark. — Improvements  are  contemplated  to  the  municipal 
electric-light  plant,  inclu<ling  the  installation  of  a  SOO-hp  engine  direct 
connected  to  a  300-kw  three-phase  alternator  and  boilers.  A  water  system 
may  a’so  be  installe<l  for  the  plant. 

Hl.l'K  MOUXT.MX,  .^RK. — company  is  being  organized  to  develop 
125  acres  on  Rlue  Mountain  as  a  summer  resort.  The  project  will  in¬ 
clude  an  electric-light  plant,  erection  of  hotel,  etc.  E.  V.  Cumberford, 
Magazine,  is  secretary. 

II.XRDY,  .\RK. — The  Camp  Hardy  Corporation,  which  has  purchased 
the  mill,  cotton  gin  and  dam  site  of  the  Hardy  Milling  Co.,  proposes 
to  establish  an  electric-light  plant,  ice  and  cold  storage  plants,  flour  mill, 
etc.  G.  G.  Buford  is  president. 

.\I..\MEI)A,  CAL. — The  City  Council  has  decided  to  call  an  election 
to  vote  on  the  proposition  to  issue  $200,000  in  bonds,  of  which  $150,000 
will  he  iiseil  for  the  electric-light  department.  The  proposed  work  in¬ 
cludes  the  erection  of  new  power  house,  additional  generating  unit, 
material  for  extensions  to  distributing  system,  new  fire-alarm  system,  etc. 

.\KC.\T.\,  C.\L. — The  Wcsterti  States  Gas  &  El.  Co.,  Eureka,  will  in¬ 
stall  a  new  street-lighting  system  here  in  the  near  future.  H.  L.  Jack- 
man,  Eureka,  is  manager. 

C.\R1’IXTERL\,  C.\L. — .\  movement  has  been  inaugurated  to  estab¬ 
lish  an  electric-light  plant  to  supply  electricity  for  lamps  and  motors 
throughout  the  entire  Carpinteria  Valley. 

COLUS.X,  C.\L. — The  Moulton  Irrigated  Lands  Co.  contemplates  the 
installation  of  a  large  electrically  driven  pump  on  its  property  near  Colusa 
for  the  puriMJse  of  pumping  water  to  irrigate  additional  acreage. 

n.WIS,  C.\L. — The  Pacific  Gas  &  E'l.  Co.  is  extending  its  system  in  the 
Trcmont  country  southeast  of  Davis  to  supply  electricity  in  that  vicinity. 
The  company  has  nearly  completed  improvements  to  its  power  house 
and  will  soon  install  a  complete  new  system  for  the  town.  A  motor 
generator  is  to  be  installed  to  supply  power  to  operate  the  block  signal 
system  of  the  Southern  Pacific  Co. 

DOM  INGUFIZ,  C.\L. — ^The  Pacific  Fil.  Ry.  Co.  is  planning  to  erect  a 
[lower  plant  here,  to  cost  about  $75,000.  Dominguez  has  not  a  post 
office.  J.  McMillan,  Los  .Xngcles,  is  general  manager. 

I'.XLLON,  C.\L. — The  City  Council  has  passed  an  ordinance  calling  for 
the  construction  of  a  municipal  electric  light,  heat  and  power  plant,  for 
which  bonds  to  the  amount  of  $15,000  will  be  issued. 

EREISXO,  C.XL. — The  San  Joaquin  I.t.  &  Pwr.  Co.  is  planning  to  ex¬ 
tend  its  transmission  lines  to  .\twater,  about  7  miles  from  Merced,  the 
present  terminal  of  its  lines,  to  supply  electricity  for  operating  irrigating 
pumps  in  that  district. 

LIXDS.W,  C/\L. — The  Tulare  County  Pwr.  Co.  has  [lurchased  a 
franchise  to  operate  an  electric  system  in  this  city,  for  which  it  paid 
$5,060. 

MOXTE'RE'Y,  CAL. — The  Sierra  Lt.  &  Pwr.  Co.  is  reported  to  have 
purchased  the  property  of  the  Monterey  County  Gas  &  Eil.  Co.  and  the 
Monterey  &  Pacific  Grove  Ry.  Co.  The  new  owner  proposes  to  make  the 
Monterey  &  Pacific  Railway  the  nucleus  of  an  electric  system  which  will 
extend  throughout  the  Salinas  Valley.  ,\n  extension  from  Monterey  to 
Salinas  will  be  built  during  the  present  year. 

MOSS  REi.XCH,  C.\L. — .\|)plication  has  been  made  to  the  Board  of 
Supervisors  by  J.  J.  (iomes  for  a  franchise  to  distribute  electricity  for 
lamps  and  motors  in  the  Fourth  Township  in  San  Mateo  County.  .Sealed 
bids  will  be  received  for  the  above  franchise  until  .\pril  1. 

X.AP.X,  C.\L. — The  Great  Western  Pwr.  Co.  has  applied  to  the  Board 
of  Supervisors  for  a  franchise  to  erect  transmission  lines  in  this  county. 
Bids  for  the  franchise  will  be  received  until  .\pril  9. 

OXXARD,  ('.\L. — The  X'entura  County  Pwr.  Co.  is  planning  to  over¬ 
haul  its  high-tension  transmission  lines  throughout  the  county. 

P.XI.O  .Xl.TO,  C.XL. — The  City  Council  is  considering  six  propositions 
for  bond  elections,  among  which  are;  $20,000  for  a  fireproof  building  for 
the  municii>al  electric  platit,  $12,500  for  a  500-kw  turbo-generator,  and 
$.1,-500  for  the  construction  of  a  pressure  oil-pipe  line  from  the  Southern 
Pacific  Railroad  to  the  power  plant. 

S.XXT.X  B.XRB.XR.X,  C.XL. — The  .''anta  Barbara  Gas  &  Fil.  Co.  is  ex¬ 
tending  its  lighting  system  on  the  west  side  of  the  city. 

S.XXT.X  CLAR.X,  (.'.XL. — The  Pacific  Gas  &  FB.  Co.  is  extending  its 
Redwood  City  circuit  to  a  [loint  2  miles  west  of  Santa  Clara  to  supply 
electricity  to  operate  pumi)ing  plants  in  that  vicinity. 

TR.XCX’,  C.XL. — The  Sierra  &  San  F'rancisco  Pwr.  Co.  has  taken  over 
the  pro|>erty  of  the  Mt.  Diablo  Lt.  &  Pwr.  Co.,  which  supplies  electricity 
in  the  towns  of  Tracy,  Bethany,  Bryon  and  Brentwood. 

X’.XC.XX'ILLF!,  C.XL. — The  Great  Western  Pwr.  Co.  has  applied  to  the 
Board  of  Su[H‘rvisors  for  a  franchise  to  erect  electric  transmission  lines 
along  certain  roads  in  the  county. 


X'.\C,X\’ILLE,  CAL. — The  Board  of  Supervisors  has  granted  the 
X’acaville  VX'tr.  &  Lt.  Co.  a  temporary  permit  to  erect  and  maintain 
transmission  lines  along  certain  roads  in  Vacaville  Township. 

FORT  COLLINS,  COL. — The  City  Council  has  entered  into  a  contract 
with  the  Greeley  Hydro-Fll.  Lt.  Co.  to  supply  the  city  with  .electricity  for 
a  period  of  five  years.  The  city  is  to  install  and  maintain  the  distributing 
system. 

FOUXT.XIN,  COL. — The  proposition  to  issue  bonds  for  the  installation 
of  an  electric-light  plant  and  water-works  system  will  soon  be  submitted 
to  a  vote. 

GUXXISON,  COL. — The  Board  of  Trustees  has  awarded  the  contract 
for  the  construction  of  a  hydroelectric  power  plant  to  the  Central 
Const.  Co.,  Colorado  Springs,  at  $67,500. 

ORDXVAY,  CO'l.. — The  Ordway  El.  Lt.  &  Pwr.  Co.  has  completed  plans 
for  building  an  addition  to  its  power  house.  Two  new  oil  engines,  of 
30  and  50  hp  respectively,  will  be  in^alled.  It  is  also  proposed  to  estab¬ 
lish  a  day  service.  M.  S.  Slaughter  is  manager. 

PUFiBLO,  COL. — The  merchants  and  property  owners  in  the  business 
district  have  decided  to  install  an  ornamental  lighting  system.  It  is  pro¬ 
posed  to  erect  ornamental  lamp  standards  carrying  five  lam|)s  each. 

TORRIXGTOX,  CONN. — The  Torrington  Fll.  Lt.  Co.  has  filed  an 
amendment  to  its  charter  increasing  its  capital  stock  to  $500,000. 

WILLLXI.XXTIC,  COXX. — The  city  officials  are  negotiating  with  the 
Rockville- Willimantic  Gas  &  El.  Co.  relative  to  a  contract  for  street  light¬ 
ing.  The  new  contract  will  provide  for  replacing  the  present  arc  lamps 
with  incandescent  lam[>s. 

XXTXSTFID,  COXX. — The  borough  of  Winsted  has  awarded  the  XX'insted 
Gas  Co.  a  contract  for  street  lighting  for  a  i)eriod  of  five  years.  The 
contract  calls  for  a  complete  new  lighting  system  and  provides  for  not 
fewer  than  1-10  Mazda  tungsten  lamps  of  60  cp  and  not  fewer  than  75 
magnetite  arc  lanqis.  The  lighting  company  has  made  arrangements  with 
the  Southern  New  F'ngland  Tel.  Co.  to  have  all  lamps  on  Main  Street 
suspended  on  mast-arms  from  the  telephone  poles,  thtts  eliminating  electric 
|)oles  in  that  thoroughfare. 

XX'.XSH  1  X(  iTOX,  D.  C. — Proposals  will  be  received  at  the  office  of  the 
chief  signal  officer,  VX'ashington,  D.  C.,  until  March  12,  under  proposal 
No.  575,  for  furnishing  two  switchboards,  local  battery,  unit  type, 
capacity  50  lines.  F'or  further  information  address  Captain  J.  R.  Burt, 
disbursing  officer. 

XX'.XSHIXGTON,  D.  C. — .Xn  .American  consular  officer  in  .Xlexico  states 
that  a  street-car  line  is  under  consideration.  It  has  not  yet  been  decided 
whether  mules  or  electricity  will  be  used.  F'or  further  information  address 
No.  8219,  Bureau  of  Manufactures,  Department  of  Commerce  and  Labor, 
XX'ashington,  1).  C. 

VX’.XSHIXGTON,  D.  C. — .An  .American  consular  officer  has  been  re¬ 
quested  to  obtain  estimates  for  the  following  installations:  .A  complete 
electric  installation  of  450  hp,  to  be  in  three  units  of  150  hp  each.  For 
further  information  address  Bureau  of  Manufactures,  No.  8213,  De- 
|)artment  of  Commerce  and  Labor,  XX'ashington,  D.  C. 

XX'.ASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the  office 
of  the  supervising  architect.  Treasury  Department,  XX^ashington,  D.  C., 
until  .Ai)ril  2,  for  furnishing  and  installing  lighting  fixtures  in  the  U.  S. 
buildings  at  Braddock,  Pa.;  Coffeyville,  Kan.;  Connellsville,  Pa.;  Dyer 
burg,  Tenn.;  F'aston,  Pa.;  Fort  Collins,  Col.;  Gadsden,  .Ala.;  Greenwoofl, 
Miss.;  Lead,  S.  1).;  Pana,  Ill.;  Sulphur  Springs,  Tex.;  Terrell,  Tex.; 
XX’arrensburg,  Mo.;  XX'ichita  F'alls,  Tex.;  Charleston,  XX’.  Va.;  Phoenix, 
.Xiiz. ;  Sioux  F'alls,  S.  D. ;  Richford,  X't.,  and  San  Diego,  Cal.,  in  accord¬ 
ance  with  drawings  and  specifications,  coiiies  of  which  may  be  obtained 
at  the  above  office.  James  Knox  'I'aylor  is  supervising  architect. 

.ATL.ANT.A,  G.X. — Sealed  bids  will  be  received  until  March  11  by  J.  F'. 
McClelland,  chairman  of  the  electric-light  committee,  as  to  the  cost  of 
making  an  examination  and  preparing  plans  and  specifications  for  a 
munici|)al  electric-light  plant,  considering  both  steam  and  water-power. 

C.XRTFiRSX’II.l.Fi,  G.X. — The  City  Commissioners  are  planning  to  submit 
at  an  early  date  a  bond  issue  to  a  vote  for  the  purpose  of  securing  funds 
for  extensions  to  the  municipal  electric-light  plant,  water-works  system,  etc. 
.X  day  service  will  be  establisheu. 

COl.l'MBUS,  G.X. — The  Columbus  Pwr.  Co.  is  [danning  to  erect  a 
transmission  line  from  Columbus  to  Newman,  via  XX’est  Point  and  La- 
Grange.  The  wires  will  be  carried  on  steel  towers. 

M.XCON,  G.X. — The  Georgia  Pwr.  Co.  has  applied  to  the  City  Council 
for  a  franchise  to  erect  transmission  lines  for  the  distribution  of  elec¬ 
tricity  for  lami)s  and  motors  here. 

M.XNCH FiSTFlR,  G.A. — Preparations  are  being  made  for  the  construc¬ 
tion  of  a  municipal  electric  light  and  power  plant,  for  which  bonds  to  the 
amount  of  $15,000  have  been  sold. 

SXX'.XIXSBORO,  G.X. — The  citizens  have  voted  in  favor  of  the  proposi¬ 
tion  to  issue  bonds  to  purchase  an  electric-light  plant. 

BOISE,  ID.XHO. — The  Beaver  River  Pwr.  Co.  has  been  granted  a 
franchise  to  furnish  electricity  for  lamps  and  motors  in  Boise. 

MUl.L.AN,  IDAHO.— The  Mullan  El.  Lt.  &  Pwr.  Co.  has  been  reor 
ganizeil  and  the  capital  stock  increased  from  $10,000  to  $100,000.  E.  L. 
Hale,  L.  C.  XX'ilson  and  XX'.  R.  XX’ilson  are  interested  in  the  company. 

TXX'IX  F'.AI.I.S.  ID.AHO. — The  Thousand  Springs  Pwr.  Co.  has  issued 
bonds  to  the  amount  of  $1,500,000  to  finance  its  new  power  project,  which 
is  located  at  Thousand  Springs,  12  miles  from  Bliss. 
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ALTON,  ILL. — Bids  will  be  received  until  April  6,  1912,  for  lighting 
the  streets  of  the  city.  The  plans  call  for  a  minimum  of  260  arc  lamps. 
Specifications  and  conditions  are  on  file  in  the  office  of  B.  R.  Kennedy, 
city  clerk. 

ASSUMPTION,  ILL. — The  .\ssumption  Coal  Minirg  Co.  has  purchased 
a  controlling  interest  in  the  Consolidated  El.  &  Mfg.  Co.  It  is  under¬ 
stood  that  improvements  will  be  made  to  the  plant. 

BUSIINELL,  ILL. — Plans  are  being  made  for  the  installation  of  a 
large  electric  plant,  to  cost  about  $100,000,  to  furnish  electricity  for 
lamps  and  motors  in  Bushnell,  Prairie  City,  Bardolph,  flood  Hope,  Sciota, 
.\dair,  etc.  The  company  proposes  to  install  a  steam-heating  system. 

CENTRALIA,  ILL. — The  Centralia  &  Central  City  Trac.  Co.  has 
applied  to  the  City  Council  for  a  20-year  franchise  to  build  an  electric 
railway  on  certain  streets  in  the  city. 

CHICAGO,  ILL. — The  Columbia  Shade  Cloth  Co.  contemplates  the 
construction  of  a  power  house  in  connection  with  its  plant. 

CHIC.\CiO,  ILL. — Plans  are  being  considered  for  consolidating  the 
power  plants  along  Rock  River,  owned  by  Insull  interests. 

CHICAGO,  ILL. — The  owners  of  the  Hammond,  Whiting  &  East  Chi¬ 
cago  Ry.  Co.  have  purchased  the  property  and  holdings  of  the  Chicago 
&  Southern  Trac.  Co.,  which  operates  56  miles  of  interurban  railway  from 
Seventy-ninth  Street,  Chicago,  to  Kankakee.  The  comi>any  proposes  to 
operate  a  traction  system  that  will  embrace  the  entire  steel  belt  from 
Joliet  to  Gary.  To  complete  the  project  extensions  are  proposed  that 
will  connect  Hammond  and  Indiana  Harbor. 

COLLINSVILLE,  ILL. — The  Collinsville  El.  Co.  has  increased  its 
capital  stock  from  $100,000  to  $200,000  and  is  planning  to  extend  its 
service  to  Caseyville  and  other  points  in  this  vicinity  and  to  the  water¬ 
works  plant  near  here. 

H.-\\'.\N.\,  ILL. — The  Public  Service  Co.  of  Northern  Illinois  is  pre¬ 
paring  to  rebuild  its  electric-light  plant  here. 

HILLSBORO,  ILL. — .Application  has  been  made  to  the  City  Council 
for  a  franchise  to  build  an  electric  railway  from  this  city  to  Taylor 
Springs,  a  suburb,  by  J.  T.  Frey,  president  and  general  manager  of  the 
Hillsboro  El.  Lt.  &  Pwr.  Co.,  and  Frank  H.  Brown,  Hillsboro. 

M.XSON  CITV,  ILL. — The  City  Council  has  decided  to  install  a  new 
boiler  in  the  municipal  clectric-light  plant. 

RO.XNOKE,  ILL. — The  Roanoke  Tel.  Co.  has  increased  its  capital 
stock  from  $2,000  to  $5,000. 

.STRFLATfIR,  ILL. — .\  resolution  has  been  presented  to  the  City  Council 
recommending  that  the  proposition  to  establish  a  municipal  electric-light 
jilant  be  submitted  to  the  voters.  Estimates  have  been  submitted  showing 
that  a  plant  could  be  installe<l  for  $51,500,  and  that  the  annual  operating 
expenses  would  be  about  $9,000  per  year. 

.\LEX.ANI)RL\,  IND. — The  City  Council  has  granted  the  American 
Gas  &  El.  Co.  a  50-year  franchise  to  conduct  an  electric  light  and  power 
business  in  .Alexandria.  The  -American  Co.  is  successor  to  the  Central 
Indiana  Ltg.  Co.  and  agrees  to  erect  a  high-tension  transmission  line 
from  the  Muncie  power  house  to  this  city  to  supply  energy  for  local 
industries. 

BR.XZIL,  INI). — .Arrangements  have  been  completed  between  the 
Brazil  El.  Co.  and  the  City  Council  by  whicli  the  Council  will  grant  the 
company  a  new  20-year  franchise.  Under  the  terms  of  the  franchise  the 
company  is  to  remove  its  poles  in  a  certain  district.  It  is  expected  that 
the  company  will  apply  for  a  franchise  permitting  it  to  cstalilish  a  heating 
plant  in  connection  with  its  electric  plant. 

G. VRRETT,  INI). — The  City  Council  has  awarded  a  contract  for  fur¬ 
nishing  and  installing  a  new  engine  and  generator  in  the  municipal  elec, 
trie  plant  to  the  Fort  Wayne  EL  Works. 

H. ARTFORU  CITY,  INI). — Flans  are  being  prepared  for  the  installa¬ 
tion  of  cluster  lamps  on  the  public  square  and  in  the  business  district. 
The  business  men  and  merchants  will  bear  the  cost  of  the  lamp  standards 
and  the  city  is  to  pay  for  maintenance. 

LY.NN,  INI). — The  Town  Board  has  signed  a  contract  with  the  Citi¬ 
zens’  Wtr.  &  Lt.  Co.,  Winchester,  to  supply  electricity  for  lamps  and 
motors  here,  i 

MICIIIG.AN  CITY,  INI). — The  installation  of  an  ornamental  street¬ 
lighting  system  on  Franklin  Street  is  under  consideration. 

SOUTH  BLLND,  IND. — The  City  Council  has  decided  to  go  ahead  with 
the  improvements  to  the  water-works  system,  which  will  involve  an 
expenditure  of  about  $200,000  and  include  the  erection  of  a  new  power 
house,  building  storage  reservoir,  smokest.ack,  the  installation  of  two 
5,000,000-gal.  pumj>s  and  three  300-hp  boilers  and  a  general  overhauling 
of  the  two  central  stations.  Burns  &  McDonnell,  Kansas  City,  Mo., 
are  consulting  engineers. 

CRESCO,  LA. — The  City  Council  has  awarded  a  contract  to  C.  F'. 
Freehauf,  owner  of  the  local  electric-light  plant,  for  the  installation  of 
an  ornamental  street-lighting  system.  Electroliers  carrying  five  lamps 
each  will  he  erected. 

Dl’BUQl'E,  L\. — Eight  ornamental  electric  lamps  will  be  erected  in 
Jackson  Park  and  ten  in  Washington  Park. 

EMMETTSBURG,  lA. — .Application  has  been  made  to  the  Council  by 
E.  B.  Parsons  for  a  franchise  to  operate  an  electric-light  plant  here.  If 
granted  a  franchise  Mr.  Parsons  will  probably  make  arrangements  to 
take  over  the  local  plant,  owned  by  John  McNamera. 


lESTHERVTLLE,  LA. — Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  to  cost  about  $65,000.  Contracts  for  construction 
of  plant  will  probably  be  awarded  within  60  days. 

CjEORGE,  la. — The  Council  has  granted  a  franchise  to  H.  C.  Hatch 
to  establish  an  electric-light  and  power  system  here. 

KELLERTON,  I. A. — The  proiiosition  to  issue  a  franchise  to  establish 
an  electric-light  plant  here  will  be  submitted  to  a  vote  on  March  25. 

.A  committee  has  been  appointed  to  investigate  the  matter. 

REMSEN,  I. A. — .\t  an  election  held  recently  the  citizens  voted  to 
grant  a  franchise  to  M.  R.  Faber  and  associates,  of  Remsen,  to  con¬ 
struct  and  operate  an  electric-liglit  plant  here. 

COUNCIL  tiROVE,  KAN. — D.  W.  Harlan  has  purchased  the  local 
electric-light  plant  and  ice  plant,  which  were  sold  at  a  foreclosure  sale. 

If  granted  a  satisfactory  franchise,  Mr.  Harlan  will  expend  about  $10,000 
for  improvements. 

FORT  SCOTT,  K.-\N. — The  Citizens’  Mutual  El.  Co.  has  been  granted 
a  franchise  to  supply  electricity  for  lamps  and  motors  here  for  a  period 
of  30  years.  The  company  will  soon  apply  to  the  Public  Utilities  for  a 
charter.  Local  parties  are  interested  in  the  project. 

P.AWNEE  ROCK,  K.AN. — -A  movement  has  been  started  to  establish 
an  electric-light  plant  here.  It  is  proposed  to  organize  a  company  to 
build  and  operate  the  plant. 

COA’INGTON,  KY. — The  City  Council  has  adopted  a  resolution  author¬ 
izing  the  Mayor  to  appoint  a  committee  to  investigate  the  feasibility  and 
cost  of  establishing  a  municipal  electric-light  plant. 

H.-\R1)IN,  KY. — Steps  have  been  taken  to  organize  a  company  to  con¬ 
struct  and  operate  an  electric  light  and  power  plant  in  this  city.  Jesse 
Kirkland  is  interested. 

LOUISVir.LE,  KA'. — The  Kentucky  Pub.  Utilities  Co.,  which  recently 
took  over  the  properties  of  the  Capital  Gas  &  El.  Co.,  Frankfort;  the 
Bowling  Green  Gas  &  El.  Co.,  Bowling  Green;  the  Owensboro  Gas  &  El. 
Co.,  Owensboro,  and  the  Hopkinsville  Gas  &  El.  Co.,  Hopkinsville,  will 
absorb  other  interests  later  on.  Bonds  to  the  amount  of  $2,000,000  have 
lieen  authorized,  of  which  the  proceeds  of  80  per  cent  are  to  lie  used 
for  improvements  to  its  properties.  Henry  C.  Wood,  Chicago,  111.,  will 
be  president  of  the  company  ahd  T.  Lindsey  Fitch,  Louisville,  vice- 
president. 

P.ARIS,  KY. — The  City  Council  is  considering  the  (luestion  of  estab¬ 
lishing  a  municipal  electric-light  plant  here. 

PINEVILLE,  KY. — The  Cumberland  Ltg.  &  Ice  Co.,  Pineville,  is 
planning  to  increase  the  output  of  its  plant  and  is  awarding  contracts 
for  the  installation  of  considerable  new  machinery. 

SOMF.R.SET,  KA'. — The  United  Wtr.,  Lt.  &  Trac.  Co.  will  begin  work 
at  once  on  its  proposed  extension  to  the  repair  shojis  of  the  (Jueen  &  Cres¬ 
cent  R.  R.,  out  of  Somerset. 

STURGIS,  KA’. — Preparations  are  being  made  by  .\.  Waller  &  Co., 
grain  merchants,  for  the  erection  of  a  grain  elevator  in  Sturgis,  which 
will  be  eijuipped  for  electrical  operation. 

E.-ASTPORT,  M.AINE. — Mr.  McDonald,  representing  tlie  Maine  Hy¬ 
draulic  Co.,  has  been  making  investigations  in  this  vicinity'  with  a  view 
of  establishing  a  jiower  plant  in  Eastport  for  developing  power  from  the 
ocean.  It  is  proposed  to  utilize  the  tides  of  the  Passamaquoddy  Bay  to 
ojicrate  the  projiosed  plant. 

B.ALTLMORE,  MD. — The  directors  of  the  Consol.  Gas,  El.  Lt.  &  Pwr. 
Co.  have  authorized  an  issue  of  $700,000  in  additional  capital  stock,  the 
proceeds  to  be  used  for  extensions  and  improvements  to  its  property. 

CENTERVILLE,  MD. — The  Legislature  has  passed  the  bill  authorizing 
the  construction  of  an  electric-light  plant  in  Centerville. 

CHICOPEE,  M.ASS. — The  electric  light  commissioners  have  decided  to 
install  four  instead  of  three  turbines  to  replace  the  engines  now  in  use 
at  the  municipal  plant.  Three  new  boilers  will  also  be  added.  It  has  been 
decided  to  discard  all  the  old  machinery.  Orders  for  the  new  equipment 
will  soon  be  placed.  An  appropriation  of  $96,000  has  been  made  for  im¬ 
provements  to  the  plant. 

GR.ANBA',  MASS. — The  South  Hadley  El.  Lt.  Co.  has  petitioned  the 
Selectmen  for  a  franchise  for  the  inirpose  of  extending  its  transmission 
line  to  Granby  Center. 

HUBB.ARDSTON,  M.AsS. — The  Gardner  El.  Lt.  Co.  contemplates  the 
erection  of  a  transformer  station  here.  E.  J.  Richards,  Fitchburg,  is 
manager. 

WINTIIROP,  M.ASS. — The  Board  of  Trade  is  considering  utilizing  the 
water-power  in  Shirley  Gut  to  operate  an  electric-light  plant. 

FR.ANKENMl’TH,  .MICH. — The  Frankenmuth  Lt.  &  Pwr.  Co.  will 
ajtply  for  a  franchise  to  install  an  electric  light  and  power  plant  here. 
The  franchise  will  he  submitted  to  the  voters  at  the  spring  election. 

K.ALAM.AZOD,  MICH. — The  special  committee  has  recommended  that 
a  bid  of  the  Commonwealth  Pwr.  Co.  to  furnish  street  lamps  for  lighting 
the  city  at  $24  each  jier  year  be  rejected  and  that  the  city  continue  to 
operate  the  municipal  electric  plant  anil  to  alter  its  charter  so  that  it 
may  also  do  a  commercial  lighting  business.  The  committee  also  recom¬ 
mends  that  $140,000  be  exiiended  in  enlarging  the  municipal  plant  and  the 
installation  of  an  ornamental  street-lighting  system  in  the  downtown 
section  of  the  city,  at  a  cost  of  $25,000. 

THREE  RIV’ERS,  MICH. — The  City  Council  has  instructed  the  Mayor 
to  engage  Cox,  Norton  &  Co.,  engineers.  Coldwater,  to  make  a  preliminary 
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^u^vey  of  the  Rocky  River  water-power,  recently  purchased,  to  ascertain 
the  amount  of  pow'er  that  can  be  developed,  also  to  prepare  plans  and 
estimates  of  cost  of  a  municipal  electric-light  plant  and  water-works 
pumping  station. 

I’.IG  FALLS,  MINN. — Albert  Shipley,  of  Virginia,  Minn.,  is  contem¬ 
plating  establishing  a  butt  mill  here  and  installing  an  electric-light  plant. 
The  company  proposes  to  generate  electricity  for  its  own  use  and  has 
asked  for  a  franchise  to  furnish  electricity  for  lighting  the  village. 

DULUTH,  MINN. — The  City  Council  has  {>assed  a  resolution  author¬ 
izing  the  installation  of  arc  lamps  at  Fond  du  Lac,  New  Duluth,  Cory, 
Smithville  and  Spirit  Lake. 

•MINNEAPOLIS,  MINN. — The  City  Council  has  adopted  a  recom¬ 
mendation  that  520  gas  lamps  in  the  second,  third  and  fourth  wards  be 
replaced  by  114  arc  lamps.  Announcement  is  made  that  similar  changes 
are  proposed  in  other  wards. 

MORRIS,  MINN. — A  petition  is  being  circulated  asking  for  a  special 
election  to  vote  on  the  proposition  to  issue  bonds  for  the  installation  of  an 
electric-light  and  power  plant. 

ROCIIESTI'R,  MINN. — The  managers  of  the  municipal  electric-light 
(ilant  are  considering  the  question  of  increasing  the  output  of  the  munici¬ 
pal  plant  or  contracting  with  the  Zumbro  Pwr.  Co.,  which  owns  a  dam  site 
about  14  miles  north  of  the  city,  for  additional  power. 

.SOUTH  ST.  PAUL,  MINN. — The  City  Council  has  granted  Francis 
C.  Cary,  Minneapolis,  a  10-year  franchise  to  construct  and  operate  an 
electric-light  plant  here.  The  Council  has  adopted  a  resolution  which 
provides  that  the  city  enter  into  a  contract  with  Mr.  Cary  for  street  light¬ 
ing. 

CAPE  GIRARDEAU,  MO. — Sealed  proposals  will  be  received  by  the 
(  ity  Council  until  March  18  for  furnishing  plans,  specifications  and  esti¬ 
mates  of  cost  of  construction  of  an  electric-light  system  and  water-works 
in  this  city.  George  E.  Chappell  is  city  clerk. 

FLORIS.ANT,  MO. — The  Missouri  Trans.  Co.  has  applied  to  the  City 
Council  for  a  franchise  to  furnish  electricity  here. 

SPRINGFIELD,  MO. — The  Ozark  Pwr.  &  Wtr.  Co.  has  contracted 
with  the  Springfield  Gas  &  El.  Co.  and  the  Springfield  Trac.  Co.  to 
operate  their  systems  in  Springfield  for  a  period  of  25  years.  Under  the 
terms  of  the  contract  the  right  has  been  reserved  to  sell  energy  to  the 
shops  of  the  Frisco  system  and  to  the  municipal  water-works  in  Springfield. 

ALTON,  N.  H. — The  .Alton  El.  l.t.  &  Pwr.  Co.  is  negotiating  with  the 
(’loutman  El.  Lt.  &  Pwr.  Co.,  Farmington,  to  furnish  energy  for  the 
Alton  service.  The  Alton  company  proposes  to  extend  its  service  to  New 
Durham  and  to  supply  electricity  to  residents  in  the  territory  through 
which  the  line  will  pass. 

E.AST  OR.ANGE,  N.  J. — Proposals  will  be  received  by  the  City  Council 
until  March  11  for  lighting  the  streets  of  the  city,  either  by  gas  or  elec¬ 
tricity,  for  a  period  of  three  years  from  June  1,  1912,  with  the  privilege 
of  renewing  the  contract  for  two  years  more. 

MILLVILLE,  N.  J. — The  City  Council  has  engaged  Engineer  Temple, 
of  Philadelphia,  to  prepare  plans  and  specifications  for  an  electric-light 
and  power  plant. 

NEW  PROV'IDENCE,  N.  J. — The  contract  for  the  construction  of  the 
new  power  plant  for  the  Tuberculosis  Sanitarium  at  Bonnie  Burn  has 
been  awarded  to  Michael  Byrnes  &  Co.,  Elizabeth,  at  $23,685. 

WOODBURY,  N.  J. — The  installation  of  a  municipal  electric-light 
plant  is  under  consideration. 

BURT,  N.  Y. — Plans  are  being  prepared  by  the  Western  New  York 
Wtr.  Co.  for  power  dam  and  power  house  to  be  erected  here.  William  B. 
Cutter,  614  Ellicott  Square,  Buffalo,  is  president. 

CH.ATH.AM,  N.  Y. — Municipal  ownership  of  the  electric-light  plant 
and  water-works  system  is  under  consideration. 

•MIDDLETOWN,  N.  Y. — The  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district  is  under  consideration. 

NEW  YORK,  N.  Y. — The  Riverside  Lt.  &  Pwr.  Co.  has  been  granted 
a  franchise  to  construct  and  operate  an  electric  system  to  supply  electricity 
for  lamps  and  motors  within  the  district  adjacent  to  the  Hudson  River 
between  129th  and  134th  Streets,  borough  of  Manhattan. 

.NIAGARA  F.ALLS,  N.  Y. — .A  bill  will  be  introduced  in  the  State 
Legislature  by  Senator  Robert  N.  Gittins,  of  Niagara  Falls,  carrying  an 
appropriation  of  $50,000  for  construction  and  installation  and  $2,500  for 
a  year’s  operation  of  an  electric  plant  for  the  illumination  of  Niagara 
Falls.  The  bill  provides  that  no  part  shall  be  available  until  the  gov¬ 
ernment  of  the  Province  of  Ontario  provides  equal  sums  for  like  purposes, 
to  be  expended  jointly  by  the  two  governments. 

OLE.AN,  N.  Y. — The  Council  has  accepted  the  proposition  of  the 
Olean  El.  Lt.  &  Pwr.  Co.  for  street  lighting.  The  company  agrees  to 
install  40  ornamental  lamp  standards,  each  carrying  four  lamps  of  60  cp, 
and  15  new  arc  lamps.  The  company  has  also  agreed  to  expend  from 
$250,000  to  $300,000  for  extensions  and  improvements  to  its  plant.  Of 
this  amount  $25,000  will  be  expended  within  six  or  eight  months. 

V.AI.ATIE,  N.  Y. — ^The  proposition  to  issue  bonds  for  the  installation 
of  an  electric-light  plant  and  water-works  system  will  be  submitted  to  a 
vote  at  the  annual  election  to  be  held  March  19. 

WEEDSPORT,  N.  Y. — The  Village  Board  of  Trustees  has  expressed 
Itself  as  favoring  municipal  ownership  of  electric-light  plant. 

>.A1.1SBURY,  N.  C. — With  a  view  of  developing  a  hydroelectric  power 


plant  on  the  Yadkin  River,  2  miles  below  the  Whitney  reduction  plant 
near  Albemarle,  a  French  syndicate  is  now  taking  options  on  property  in 
that  section.  The  cost  of  the  project  is  estimated  at  $2,000,000.  C.  M. 
.Armstrong,  of  Troy,  is  representing  the  syndicate. 

WHIT.AKERS,  N.  C. — Bonds  to  the  amount  of  $10,000  have  been  voted 
to  establish  an  electric-light  plant  here.  For  further  information  address 
J.  O.  Hearne. 

DEVIL’S  LAKE,  N.  D. — The  Council  is  considering  the  installation  of 
an  ornamental  street-lighting  .system,  covering  ten  of  the  principal  business 
blocks. 

ESMOND,  N.  D. — The  installation  of  an  electric-light  plant  here  is 
under  consideration. 

HAMILTON,  OHIO. — Messrs.  Shuler  &  Benninghofen  contemplate 
building  a  new  power  plant  in  connection  with  their  woolen  felt  manu¬ 
facturing  mills. 

LIM.A,  OHIO. — The  Ohio  Steel  Foundry  Co.  is  planning  extensions 
and  improvements  to  its  plant,  involving  an  expenditure  of  $15,000,  which 
will  include  a  new  power  house,  additional  storage  room,  etc. 

MOWRYSTOW’N,  OHIO. — The  W'ise  Electric  Co.  has  been  granted  a 
franchise  to  supply  electricity  here.  The  proposed  plant  will  be  equipped 
with  a  75-kva  generator,  a  12S-hp  engine  and  a  16  x  72-in.  boiler,  and 
will  cost  about  $10,000.  Ten  street  lamps  will  be  installed.  The  com¬ 
pany  will  extend  its  transmission  lines  to  Sardinia,  where  it  has  secured 
a  franchise.  The  Sardinia  franchise  calls  for  20  street  lamps  exclusive 
of  railroad  crossing  lamps.  Charles  W'ise  is  interested  in  the  company. 

NEWARK,  OHIO. — The  Newark  Tel.  Co.  has  applied  to  the  Public 
Service  Commission  to  issue  $140,000  in  bonds,  the  proceeds  to  be  used  to 
take  up  bonded  and  floating  indebtedness  and  for  extensions  and  repair* 
to  its  property. 

NEW  KNOXVILLE,  OHIO. — Preparations  are  being  made  to  install  an 
electric-light  plant.  Electricity  for  operating  the  system  will  be  supplied 
by  the  Western  Ohio  Ry.  Co.,  Lima.  Similar  plants  will  be  installed  at 
Coldwater  and  Mount  Cory.  Energy  will  be  furnished  from  the  high 
tension  lines  of  the  company. 

ROGERS,  OHIO. — The  installation  of  an  electric-light  plant  here  is 
under  consideration. 

S.ALEM,  OHIO. — The  City  Council  has  engaged  the  Bailey  Engineering 
Co.  to  prepare  plans  and  specifications  for  a  tungsten  incandescent  light¬ 
ing  system.  The  plans  will  provide  for  about  600  tungsten  lamps.  Orna¬ 
mental  lamp  standards  will  be  used  in  the  business  section  and  the  wires 
placed  underground.  The  cost  of  the  system  is  estimated  at  $20,405. 

SPRINGFIELD,  OHIO. — Preparations  are  being  made  to  begin  work 
on  the  construction  of  the  Frey  traction  line  between  Springfield  and 
Wilmington.  Mayo  Brothers  Co.,  New  York,  are  contractors. 

BF-ND,  ORE. — Henry  I.inster  has  applied  to  the  County  Court  for  a 
franchise  to  install  a  water  and  electric  system  in  Aubrey  Heights,  which 
is  located  on  the  west  side  of  the  river  from  Bend. 

PENDLETON,  ORE. — The  W'alters  Custom  .Milling  Co.  is  planning 
to  install  an  electric  plant  in  connection  with  its  mills  in  West  Pendleton, 
to  be  used  as  an  auxiliary  and  to  operate  the  works  during  the  low-water 
periods.  It  is  proposed  to  install  a  600-kw  plant. 

PORTL.AND,  ORE. — The  City  Council  contemplates  the  installation 
of  ornamental  lamps  on  all  the  city  bridges,  the  cost  of  which  is  estimated 
at  $11,000.  Business  men  along  the  entire  water  front  will  be  asked  to 
erect  ornamental  lamps,  such  as  are  in  use  on  most  of  the  principal 
streets. 

.ALTOONA,  P.A. — The  Penn  Central  Lt.  &  Pwr.  Co.  ha.s  filed  notice  of 
increase  in  capital  stock  from  $150,000  to  $1,470,000. 

BANGOR,  P.A. — Application  will  soon  be  made  by  the  Industrial  El.  Co. 
of  Bangor  for  a  charter  for  the  purpose  of  supplying  electricity  for  lamps 
and  motors  here. 

II.AZLETON,  PA. — Papers  have  been  filed  with  State  Department  for 
a  merger  of  11  electric  companies  with  the  Harwood  El.  Co.,  Hazleton. 
The  new  company  is  capitalized  at  $3,688,000  and  will  be  known  as  the 
Harwood  El.  Co.  Extensive  improvements  are  contemplated  to  the  sys 
tern,  which  will  include  extensions  to  the  power  plant  at  Harwood,  doub 
ling  the  output  of  the  substation  on  AA'est  Diamond  Avenue,  the  erection 
of  a  new  substation  in  Freeland  and  another  in  Mahanoy  City  and  other 
improvements.  Alfred  1).  Pardee,  Whitemarsh,  is  president  and  John  S. 
Wise,  Jr.,  Hazleton,  secretary  of  the  company. 

M.ARTINSBUKG,  P.A. — The  installation  of  a  municipal  electric-light 
plant  in  Martinsburg  is  under  consideration. 

NEW  CASTLE,  P.A. — The  City  Council  has  adopted  a  resolution  pro¬ 
viding  for  a  bond  issue  of  $133,000  for  the  installation  of  a  municipal 
electric-light  plant. 

PIlIL.ADFil.PHI.A,  P.A. —  Improvements  involving  an  expenditure  of 
$6,000,000  will  be  inaugurated  by  the  Philadelphia  Rapid  Trans.  Co.  be¬ 
tween  now  and  the  end  of  the  year. 

PITC.AIRN,  PA. — ^The  Pennsylvania  R.  R.  Co.  is  planning  extensive 
improvements  to  its  repair  shops  at  Pitcairn,  including  a  new  power 
house.  .A.  AA'.  Gibbs,  Philadelphia,  is  chief  mechanical  engineer. 

PITTSBURGH,  P.A. — The  Philadelphia  Co.  has  secured  control  of  the 
Duquesne  Lt.  Co.,  Pittsburgh.  The  Philadelphia  Co.,  it  is  said,  will 
secure  a  five-year  contract  for  street  lighting  from  the  city  of  Pittsburgh, 
in  return  for  certain  concessions. 
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K  L  E  C  T  R  T  C  A  L  WORLD. 


CHARLESTON,  S.  C. — Proposals  will  be  received  at  the  office  of  the 
city  electrician.  Charleston,  S.  C.,  until  March  20  for  lighting  the  streets 
of  the  city  for  a  term  of  one,  two  or  four  years  with  electricity,  gas 
or  some  other  illuminating  power.  The  estimates  call  for  300  arc  lamps, 
inclosed  type,  alternating-current,  1200  cp.  For  further  information  ad¬ 
dress  I’on  Simons,  city  electrician. 

-ALTERBORO,  S.  C. — The  Town  Council  is  considering  the  question 
of  installing  an  electric-lighting  system  here.  It  is  proposed  to  install  a 
plant  in  connection  with  the  water-works  pumping  station. 

G.ARRETSOX,  S.  D. — The  installation  of  an  electric-light  system  here 
In  the  near  future  is  assured. 

NISl-.-XN!"),  S.  1). — Plans  are  being  considered  for  the  installation  of  a 
municipal  electric-light  plant  and  water-works  system. 

SPE.ARFISH,  S.  D. —  Plans  are  being  considered  for  the  installation 
of  cluster  lamps  in  the  business  district  of  the  city. 

LEXI.VGTON,  TENN. — The  town  has  purchased  a  site  on  Main 
Street  for  the  proposed  electric-light  and  water-works  plant. 

MEMPHIS,  TENN. — Bids  will  be  received  at  the  office  of  the  Cnited 
States  Engineer  Office,  Memphis,  Tenn.,  until  March  26  for  furnishing 
turbines,  pumping  sets,  boilers  and  electric-light  plant.  For  further  in¬ 
formation  address  Major  ('larke  .S.  Smith. 

BELLINGILAM,  \N’.\SH. — If  granted  a  franchise  by  the  County  Com¬ 
missioners  for  the  erection  of  transmission  lines  to  Lynden  and  Sumas, 
in  order  to  transmit  electricity  purchased  from  the  Western  Canada 
Company  of  Briti.sh  Columbia  to  Bellingham  to  operate  the  proposed 
Bellingham  &  Skagit  Interurban  railway,  the  Stone  &  Webster  Corpn.  will 
expend  $200,000  for  erection  of  the  line  and  improvements. 

ELLENSBURG,  W.\SH. — The  contract  for  124  cluster  lamp  standards 
has  l>een  awarded  to  the  Evans-Dickson  Co.,  of  Tacoma,  for  $3,782. 

R.AYMONI),  W.\SH. — The  Twin  City  Ry.  Co.  has  purchased  the  plant 
and  holdings  of  the  South  Bend-Raymond  El.  Co.  The  Twin  City  Co. 
has  since  been  taken  over  by  the  Willapa  Harbor  Ry.  Co. 

SEATTLE,  W.ASH. — The  Seattle  El.  Co.  is  planning  to  build  a  line 
from  Seatle  to  Factoria  and  Issaquah,  work  on  which  will  begin  in 
April. 

M.ADISGN,  WIS. — Sealed  bids  will  be  received  at  the  office  of  the 
supervising  architect.  Treasury  Department,  Washington,  D.  C.,  untli 
March  16  for  furnishing  an  electric  push-button  lift  in  the  United  States 
post  office  and  court  house,  Madison,  Wis.,  plant  and  specifications  for 
which  may  be  obtained  at  the  above  office.  James  Knox  Taylor  is  super- 
\  ising  architect. 

TOM.AHAWK,  WIS. — The  Wisconsin  Commission  has  authorized  the 
Tomahawk  I.t.,  Tel.  &  Imp.  Co.  to  issue  500  shares  of  stock,  par  value 
$100,  the  proceeds  to  be  used  to  purchase  the  franchises  and  jiroperty 
of  the  El.,  Wtr.  &  Tel.  Co.,  of  Tomahawk,  and  the  property  and  fran¬ 
chises  of  the  Tomahawk  River  Imp.  Co.;  also  to  defray  the  exjienses  of 
organization  and  to  make  improvements  and  extensions  to  the  systems. 

NELSON,  B.  C.,  CAN. — S.  C.  Pride,  a  Wisconsin  paper  manufacturer. 
IS  said  to  have  been  making  investigations  with  a  view  to  establishing  a 
$300,000  paper  mill  here.  The  project  includes  a  large  power  plant  on 
the  Kootenay  River,  to  be  built  in  about  three  years,  but  the  concern  will 
want  to  purchase  power  for  a  short  time.  Ojitions  have  already  been 
secured  on  a  site  for  its  plant  and  timber  lands. 

VANCOUVER,  B.  C.,  C-AN. — The  estimates  of  the  Board  of  Public 
Works  for  the  year  1912  include  $125,000  for  new  dynamo,  refuse 
ilestructor,  etc. 

FORT  F'R.ANfT'S,  ONT.,  CAN. — .\n  agreement  has  been  entered 
into  between  the  town  of  Fort  Frances  and  the  Minnesota  &  Ontario  Pwr. 
Co.  whereby  the  company  is  enabled  to  build  its  proposed  pulp  and  paper 
mill  here  and  also  dispose  of  its  sur|i1us  electrical  energy  for  lamps  and 
motors  in  Fort  Frances. 

TORONTO,  ONT.,  C.AN. — Sealed  tenders  will  be  received  by  the 
chairman  of  Board  of  Control,  City  Hall,  Toronto,  until  March  26  for 
the  supjily  of  electrical  equi]iment  for  pumping  station,  sewage  disposal 
works,  including  one  200-hp  vertical  motor,  two  75-hp  vertical  motors  and 
a  nine-panel  switchboard.  Plans,  specifications,  forms  of  tender  and  other 
information  may  be  obtained  at  the  office  of  the  city  engineer.  G.  R. 
Geary,  Mayor,  is  chairman  of  Board  of  Control. 

LONGUEUIL,  QUE.,  C.\N. — The  Town  Council  contemplates  the  instal¬ 
lation  of  a  new  street-lighting  system. 

•MONTRE.AL,  OUE.,  CAN. — Arrangements  have  been  made  whereby  a 
controlling  interest  in  the  Cedar  Rapids  Pwr.  &  Mfg.  Co.  has  been 
acquired  jointly  by  the  Montreal  Wtr.  &  Pwr.  Co.  and  the  Shawinigan 
Wtr.  &  Pwr.  Co.  It  is  understood  that  the  plans  for  the  development  of 
the  Cedar  Rapids  contemplate  an  initial  development  of  50.000  Iqi,  work 
on  which  will  begin  not  later  than  May  1. 

VERDUN,  QUE.,  C.AN. — The  Town  Council  is  contemplating  extend¬ 
ing  the  electric-light  plant  and  water-works  system. 

MdOSE  JAW,  S.ASK.,  CAN. — Sealed  tenders  will  be  received  until 
March  18  by  E.  B.  Bonnell,  city  clerk,  for  furnishing  and  installing 
four  centrifugal  pumps,  two  motors,  wiring,  switchboard  and  accessories, 
.•specifications  and  all  information  may  be  obtained  from  the  city  clerk 
or  at  the  office  of  Walter  J.  F'rancis  Co.,  consulting  engineers,  Montreal, 
( )ne. 

S.ASKATOON,  S.ASK.,  C.\N. — Tenders  will  be  received  by  the  City 
t  ommissioners  until  March  22  (extension  of  time  from  .March  8)  for 


the  following  apparatus:  Five  500-hp  water-tube  boilers,  five  sets  ot 
automatic  stokers,  induced-draft  plant  and  duplicate  fans  for  economizers 
for  2000-hp  capacity,  two  feed  pumps,  with  necessary  equipment,  one 
2000-kw  high-pressure  turbine  with  condenser,  air  pumps  and  necessary 
eiiuipment,  two  75-kw  turbine  exciters,  one  generator  panel,  two  exciter 
panels,  with  all  necessary  cables  and  apparatus  from  turbine  to  switch 
hoard. 

WELWYN,  SASK.,  C.\N. — Bids  will  be  received  by  H.  Bayless,  secre¬ 
tary  anil  treasurer,  for  erection  of  15  miles  of  telephone  line  for  the 
I'erndale  Tel.  Co. 


New  Industrial  Companies. 


THE  GUTHRIE-.MITCHELL  COMPANY,  of  Little  Rock,  Ark.,  has 
been  incorporated  with  a  capital  stock  of  $200,000  by  W.  H.  Mitchell, 
Joseph  A.  Guthrie,  S.  H.  Johl  and  H.  C.  Locklar.  The  company  pro 
poses  to  manufacture  electrical  supplies  and  machinery. 

THE  JOHN  NEUMAIER  ELECTRIC  COMPANY,  of  Streator,  Ill., 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  deal  in  electrical 
supplies  by  lohn  Neumaier,  W.  .Ackerman  and  John  C.  Lukach. 

THE  MORRISON  COMPANY,  of  Atlanta,  Ga.,  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  M.  Morrison,  262  Houston  Street,  and 
J.  L.  Pryor,  both  of  Atlanta,  and  John  Sprague.  The  company  pro 
(loses  to  develop  electrical  and  mechanical  contrivances. 


New  Incorporations. 


BUSHNELL,  ILL. — The  People’s  Pub.  Ser.  Co.  has  been  incortnirated 
with  a  capital  stock  of  $150,000  by  M.  P.  Pinckley,  Charles  .A.  Huntley 
and  L.  J.  Highland  to  conduct  public  utility  plants. 

BURLINGTON,  I.\. — The  Burlington  Pwr.  Co.  has  been  organ 
ized  with  a  capital  stock  of  $200,000  for  the  purpose  of  handling  elec 
trical  energy  developed  by  the  Mississippi  River  Pwr.  Co.  at  Keokuk,  la. 
The  officers  of  the  company  are:  H.  S.  Rand,  president;  Charles  F. 
Perkins,  vice-president,  and  William  Carson,  treasurer. 

CL.ARIND.A,  LA. — The  Lee  El.  Co.,  of  Clarinda,  has  been  incorpo 
rated  with  a  capital  stock  of  $400,000  to  generate  and  distribute  elec¬ 
tricity  for  lamps,  heat  and  motors,  by  H.  R.  Spry,  A.  F.  Galloway,  <■ 
William  Richardson,  J.  R.  Lee  and  Rufus  FL  Lee,  all  of  Clarinda. 

F'ULTON,  KY. — The  Fulton  Fd.  Lt.  &  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  FI.  B.  Wade,  H.  F'.  Wade  and  John 
11.  Hooks. 


Trade  Publications. 


TELEPHONE  TRAIN  DISPATCHING.— “The  Twentieth  Century 
System  of  Dispatching’’  is  the  title  of  a  pamphlet  issued  by  the  I.afayette 
Electric  &  Manufacturing  Company,  Lafayette,  Ind.,  describing  the  com¬ 
pany’s  ideas  in  practical  telephony  as  applied  particularly  to  the  tele 
phonic  transmission  of  train  orders. 

MOLDED  INSUL.ATION. — The  Boonton  Rubber  Company,  Boonton. 
N.  J.,  has  prepared  two  booklets  on  Boonton  bakelite,  one  showing  a 
11,000-volt  insulator  made  of  bakelite  with  iron  pin  molded  in  and 
tested  at  45,000  volts  and  the  other  giving  a  photo-reproduction  of  a  piece 
of  bakelite-asbestos  compound  in  a  testing  machine  under  a  strain  of 
4000  lb.  Bakelite-asbestos  compound  is  said  to  possess  a  dielectric 
strength  of  over  30,000  volts  per  3/16-in.  thickness,  while  other  bakelite 
compounds  are  said  to  have  a  dielectric  strength  of  over  100,000  voIta 
for  the  same  thickness  of  material. 

ORNAMENTAL  STREET  LIGHTING.— An  illustrated  pamphlet  is¬ 
sued  by  the  Macbeth-Evans  Glass  Company,  Pittsburgh,  Pa.,  is  devoted 
to  ornamental  street  lighting,  and  incidentally  to  the  Alba  glassware  man¬ 
ufactured  by  the  company.  The  vital  points  which  are  common  to  all 
ornamental  street-lighting  installations  are  considered  in  the  pamphlet  and 
night  illustrations  of  typical  installations  equipped  with  diffusing  glassware 
of  very  low  light  absorption  are  used  to  illustrate  the  text.  In  addition 
there  are  illumination  curves  based  on  tests  in  various  cites,  as  well  as 
typical  specifications  and  photometric  data. 

SECOND-H.'AND  M.ACHINERY. — MacGovern  &  Company,  New  A'ork, 
have  issued  their  first  catalog  of  electrical  and  steam  machinery,  cars, 
car  equipments,  etc.  The  list  is  replete  with  electrical  apparatus  of  all 
kinds  and  sizes,  in  service  before,  to  be  sure,  but  nevertheless  in  running 
condition,  and  not  a  few  central  stations  have  availed  themselves  of  the 
opportunity  of  purchasing  such  equipment  especially  in  emergencies.  It 
has  been  demonstrated  again  and  again  that  when  accidents  befall 
isolated  plants  central  stations  can  connect  up  the  load  if  they  have  the 
equipment  on  hand  to  carry  it  at  the  time  of  the  accident.  A’ery  often 
it  is  impossible  to  obtain  new  equipment  for  immediate  delivery,  and 
the  reputation  of  many  a  central  station  has  been  saved  and  many  a 
good  power  contract  secured  by  recourse  to  the  second-hand  market  in 
such  emergencies. 
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Business  Notes. 


IIIK  A.MKRICAN  AGKNf'IES,  LTD.,  608  South  Olive  Street,  Los 
Angeles,  Cal.,  acting  as  Pacific  Coast  agents  for  Eastern  manufacturers, 
are  making  arrangements  to  open  additional  offices  in  San  Francisco, 
Portland  and  Seattle.  The  company  is  now  in  a  position  to  take  Eastern 
lines  and  place  them  in  the  hands  of  both  jobbers  and  retailers  on  the 
Pacific  Coast. 

HOSKINS  MANUF.XCTUkING  COMPANY.— Mr.  H.  Ralph  Badger 
has  resigned  his  positions  as  publicity  manager  and  assistant  manager 
of  sales  of  the  Hoskins  Manufacturing  Company,  Detroit,  to  confine  his 
attention  to  personal  interests.  Mr.  Arthur  B.  Tilton,  who  has  been 
assistant  advertising  manager  since  August,  1911,  has  been  placed  in 
charge  of  the  advertising  department. 

THE  HUPP  CORPOR.M'ION,  manufacturer  of  Hupp-Yeats  electric 
vehicles,  has  leased  the  factory  buildings  on  Monroe  Avenue,  Detroit, 
formerly  occupied  by  the  Herbert  Manufacturing  Comitany.  The  Hupp- 
Yeats  car  was  formerly  built  at  the  Lycaste  Street  plant  of  the  com¬ 
pany,  but  in  spite  of  the  addition  of  extra  buildings  this  factory  is  de¬ 


clared  to  have  been  outpaced  by  the  increasing  demand  for  these  pleasure 
and  commercial  electric  vehicles. 

THE  C.  H.  WHEELER  MANUFACTURING  COMPANY,  Philadelphia, 
has  purchased  a  lot  400  ft.  by  150  ft.  adjoining  its  Sedgley  Avenue  prop¬ 
erty,  upon  which  will  be  erected  an  additional  machine  shop,  to  be 
equipised  with  30-ton  and  10-ton  overhead  cranes,  together  with  electric 
hoists  and  electrically  driven  machine  tools.  These  improvements,  which 
will  increase  the  company’s  manufacturing  facilities  by  50  per  cent, 
should  be  completed  by  September. 

CLARK  ELECTRIC  &  M.ANUFACTURING'  COMPANY.  New  York, 
refKirts  that  one  tyi>e  of  its  insulator  clamp  for  holding  conductors  to  in¬ 
sulators  has  been  recently  standardized  on  the  electric  lines  of  the  South¬ 
ern  Pacific  Railroad  Company  and  allied  lines.  Recent  clamp  shipments 
have  been  made  to  the  Penn  Central  Light  &  Power  Company,  the  Rio 
de  Janeiro  Tramway,  Light  &  Power  Company  and  the  Davenport  &  Mus¬ 
catine  Railway  Comi>any.  The  company’s  seamless  copi>er  splicing  sleeve 
will  be  used  in  making  splices  on  the  main  line  between  Keokuk  and 
St.  Louis  of  the  Mississijipi  Power  Company's  development  ard  similar 
tinned  splicing  sleeves  on  the  steel  ground  wires. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  P.M'ENTS  ISSUED  FEB.  27,  1912. 

IPveparcd  by  Robert  Starr  .\llyn,  16  Exchange  Place,  New  York.] 

1,018,418.  PROCESS  OF  MELTING  SCRAP  MET.\L;  A.  E.  (.reene, 
Chicago,  Ill.  -App.  filed  June  30,  1910.  Electric  steel  making. 

1,018,435.  TELEPHONE  METER;  E.  H.  Martin,  Webster  City,  la. 
App.  filed  Feb.  25,  1911.  Measures  the  time  in  use. 

1,018.443.  BLOCK-SIGNALING  SYSTE.M  FOR  ELECTRIC  RAIL- 

W.\YS;  K.  Richards,  Chicago.  111.  App.  filed  Feb.  4,  1910.  Sets 
a  danger  signal  and  cuts  off  the  power  current. 

1,018,451.  AUTOM.ATIC  ITRE-PROTKCTION  SIGNAL  SYSTEM;  J.. 
E.  Shepperd,  Chicago,  III.  App.  filed  Jan.  20,  1908.  .Manual  and 
automatic  alarm. 

1,018,480.  EI.ECTRIC  LAMP  SO(  KET;  W.  G.  Clark,  New  York, 

N.  ^  .  .\pp.  filed  June  27,  1910.  The  two  jiarts  are  rotatable  as  a 

switch. 

1,018,486.  C.ASH  REGISTER;  T.  Carney  (deceased),  Dayton,  Ohio. 

.\pi).  filed  Dec.  22,  1902.  Electric  drive.  (Thirty  claims.) 

1,018,500.  forming;  device  for  .MET.\LLIC  FILAMENTS:  11.  W. 
Jackson,  East  <  trange,  N.  J.  .\pp.  filed  Jan.  9,  1908.  Handling  tung¬ 
sten  or  molybdenum  threads. 

1,018,501.  ELECTRIC  CUT-Ol’T  OR  SWITCH;  G.  A.  Jonlan,  Brook¬ 
lyn,  N.  \.  App.  filed  Feb.  15,  1910.  Inclosed  knife-blade  tyjie. 

1,018,.5()2.  INCANDESCENT  BODIES  FOR  KLK(TRU  L.\.MPS;  .\. 
Ju.st  and  1'.  Hanaman,  Budapest,  .\ustria-Hungary.  .\pp.  filed  July 
f),  1905.  Metallic  tungsten,  coherent  and  homogeneous. 

1,018,531.  DYNA.MO-ELKCTRIC  MACHINE;  E.  .M.  Tingley,  Pitts 

burgh.  Pa.  App.  filed  .April  10,  1905.  Laminated  ami  ventilated 
core  for  high  si>eeds.  ( I'ifty-four  claims.) 

1,018,544.  COM.MUTATOR  FOR  ELECTRICAL  .M.U  IIINES;  S.  Von 
.\nimon,  Bowdon,  I-'.ngland.  .\pp.  filed  .April  10,  1908.  Stationary 
insulators  between  the  brush  segments. 

1,018,547.  ClRCl  1T-BRF.\KKR ;  T.  E.  Bariuim,  Milwaukee,  Wis. 
.\pp.  filed  Feb.  21,  1907.  Interlock  between  the  breaker  switch  and 
the  low -voltage-release  device. 

1,018,555.  SIGNALING  BV  ELECTRO-R.\DI  ANT  ENERGY;  C.  D. 
Ehert,  .Ardmore,  Pa.  .\pp.  filed  Dec.  2,  1903.  .\  booster  whose 
magnetic  circuit  is  acted  upoti  by  the  received  high-frequency  os¬ 
cillations  and  is  thus  a  wave  responsive  device  and  reinforcer. 

1.018,558.  ELECTRIC  IIE.kTER;  W.  S.  lLadaw.ay,  Jr..  East  Orange. 
N.  J.  .\pp.  filed  .May  1.  19o9.  l-'or  submerging  in  and  heating 
lii|uids. 

1.018,5<>4.  F.AUSE-.ALAKM  DETECTOR  FOR  FIRE-.M..\RM  SYS¬ 
TEMS;  G.  11.  Inman,  Brockton,  Mass.  A])]),  filed  .April  12,  1911. 
Key  container. 

1.018.570.  TERMINAL  FOR  ELECTRIC  W  IRES;  G.  C.  Knauff.  t  hicago, 
HI.  .App.  filed  Oct.  16,  1911.  Socket  atid  eye  fastening  or  clamp. 

1,018,571.  DYNAMO-ELECTRIC  MACHINE;  E.  G.  Lamme,  Pittsburgh, 
l‘a.  .\pp.  filed  .April  10,  1908.  A'entilated  core  support. 

1,018,576.  CfAMBlN.ATloN  S.ADIRON  AND  COOKER;  C.  P.  .Madsen, 
Chicago,  Ill.  .App.  filed  Feb.  25,  1910.  The  cooker  will  contain  the 
iron;  for  travelers,  etc. 

1,018,642.  SEAL  FOR  V  APOR  DEVICES;  P.  11.  Thomas,  Montclair, 
N.  J.  Api>.  fileil  Jitne  19,  1905.  Platinum  socket  to  avoid  straining 
the  glass. 

1,018.644.  APPAR.ATl’S  FOR  THE  M  ANl’I'At  TI  RE  OF  STEEL;  W. 
R.  AA'alker  and  J.  11.  Gray.  New  A’ork,  N.  A’.  -App.  filed  Sept.  19, 
1908.  Electric  and  gas-fired;  oiien  hearth. 

1,018.646.  AUTOMATIC  TELEPHONE  INSTRl’MENT;  J.  Weil, 
Mansfield,  Ohio.  .App.  fileil  .April  10,  1911.  The  receiver  and  trans¬ 
mitter  are  both  hinged  to  the  standard. 

1,018,648.  ELECTRIC  SAA’ITCH;  R.  P.  Brown,  Philadelphia,  Pa.  ,App. 
filed  Oct.  17,  1911.  Inclosed  lever;  for  millivolts  etc. 

1,018,666.  TELEPHONE  SYSTEM;  H.  F.  Joeckel,  (amp  Point,  111. 
.App.  filed  .August  10,  1911.  Party-line  system  for  signaling  central  or 
another  party. 

1,018,673.  ELECTRIC  CURLING  IRON;  C.  P.  .Madsen,  Chicago,  III. 
■App.  filed  March  22,  1911.  The  lieater  is  rotatable  in  the  casing. 

1,018,727.  ELECTRIC  FURN.ACE;  M.  Rutherburg,  London,  England. 
App.  filed  June  2.  1909.  The  carbon  electrodes  are  protected. 

1,018^730.  MOUTHPIECE  FOR  TELEPHONE  TR  ANSMITTER;  C.  M. 
Swingle  and  .A.  .M.  Miltenberg,  Chicago,  Ill.  .App.  filed  June  10, 
1911.  .A  ilertector  in  the  mouthpiece  for  amplifying  the  sound. 


1,018,765.  MOTOR  CONTROLLER;  J.  T.  Jannette,  Milwaukee,  Wis. 
.Api).  filed  July  1C,  1909.  For  steering  shijis,  etc. 

1,018,769.  WAVE  METER;  I’.  W.  Midglev,  Jersey  City,  N.  J.  App. 
filed  E'eb.  25,  1911.  .Adjustable  condenser  and  inductance;  for 

measuring  wave  lengths. 

1,018,802.  METHOD  OF  PRODUCING  NITROGEN  COMPOUNDS;  C. 
E.  .Acker,  O.ssining,  N.  .App.  filed  Oct.  27,  1910.  Electrolytic;  at 
high  temperature. 

1,018,833.  CONA  ERTIBI.E  MOTOR;  J.  C.  Lincoln,  East  Cleveland, 
Ohio.  App.  filed  June  26,  1909.  Centrifugal  governor. 

1,018,869.  SAG-PREVENTING  DEVICE  FOR  TROLLEY  WIRES;  (. 
Brizzolara,  Richmond,  A’a.  App.  filed  August  31,  1910.  Spring- 

jiressed  bridging  device. 

1.618.874.  MEANS  FOR  THE  PROTECTION  OF  EI.ECTRIC.AL  IN¬ 
STALLATIONS  FRO.Al  EXCESS  AO'I.T.AGES;  (i.  Campos.  .Alilan, 
Italy.  .App.  filed  .August  12,  1910.  To  jirotect  against  inside  or  out¬ 
side  disturbances. 

1,018,884.  ELECTRICAL  APPARATUS  FOR  TR  ANSMITTING  AND 
RECEIATNG  SIG.N.AL.S;  .A.  T.  Dawson  and  G.  T.  Buckham,  W  est- 


1 ,0 1 8,576.— Combination  Sadiron  and  Cooker. 

minster.  London,  England.  .App.  filed  Nov.  26,  1906.  Motor-driven 
device  for  artillery  fire-control  system  on  shipboard,  etc. 

1,018,901.  ELECTROLYTIC  .APPARATUS;  H.  E.  T.  Haultain,  Toronto. 
Ontario,  Canada.  Ajin.  filed  July  29,  1910.  For  assaying  metallic  ore 
such  as  cop|>er,  nickel  or  zinc. 

1,018,926.  BURGLAR  .ALARM;  F.  C.  Ries,  Macon.  Ga.  App.  filed 
Jan.  13,  1910.  .Automatic  drop  or  continuous-ringing  type. 

1.018.940.  ELECTRICAL  COMMUNICATING  .APPAR.ATUS:  T.  M.  St. 
John,  New  York.  N.  Y.  .App.  filed  Dec.  4,  1909.  Toy  telephone  or 
tclegr.aph. 

1,018,963.  ELECTRIC  REGUL.ATIO^’ ;  J.  L.  Creveling,  New  York,  N. 
A'.  .App.  filed  June  21,  1911.  Storage-battery  generator;  for  car 
lighting,  etc. 

1,018,964.  ELECTRIC  REGl’L.ATION ;  J.  L.  Creveling,  New  York,  N.  A’. 

.App.  filed  June  21,  1911.  .Automatic  dynamo  regulation. 

1,018,977.  ELECTRIC  SEALING-WAX  MACHINE;  .A.  W.  Lockard 
Baltimore,  Md.  App.  filed  Sept.  12,  1911.  Resistance  heater. 
1,018,990.  METHOD  OF  AND  APPAR.ATUS  FOR  PRODUCING  AND 
UTILIZING  DISK-LIKE  ELECTRIC  ARCS  FOR  EFFECTING 
(i.AS  Rh'.ACTIONS;  F.  Rothe,  Dessau,  Germany.  .App.  filed  July 
13.  1911.  Movement  of  the  gas  speeds  the  arc. 


